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CONCORDANCE OF PLACE-NAMES 


Place-names have been, as far as possible, transliterated following Encyclopaedia of Islam (ED 


conventions. In some cases, orthography remains uncertain, while the transliteration of 


non-Arabic place-names also presents some problems. Some well-established forms have 
been sacrificed in the interests of internal consistency (for example, Germa for Jarma). The 


list is arranged in three parts: first the alphabetical listing of place-name forms used in these 


volumes, second the Arabic when it applies and third a listing of older or alternative forms, 


mainly using the Italian or French colonial transliteration schemes (these are given in ital- 
ics). The editor would like to thank Dr Habib el-Hesnawi of the Libyan Studies Centre for 
his help with this list as well as Saad Saleh Abdulaziz, Dr Elizabeth Savage and Dr David 
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Bir Bagbira 


Berghin. 
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al-Birkit. el- 
Barkat 
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al-Dlem, 7 
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AF Form Arabic 
Bintbaya بيه‎ IL 
Bir Baqqara TUA بير / بكر‎ 
Birgin CD y 
al-Birkat AS Hi البركتء‎ 
Brak براك‎ 
Badrinna بودرنه‎ 


Bü Nijim 
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see Maknusa 
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Bagirmi 


el-Bakhkhi. el- 
Bakhi. el-Bachi 
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el-Bdayr 
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Ben Herath. 
Ben Haret 


Edwards. 
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al-Abyad 


Aghadis 
Agif 


Aghram Nadarif 


Air 

An Aminan 
Aqar 

‘Arg Zuma 
‘Arg Wan Kasa 
Awdaghust 
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Bab al-Maknüsa 


al-Baharia 
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àjirmi 


al-Bakhi 


al-Bawánis 


al-Bdayir 


Bilmà 


Bin Harith 


Variants 
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Gebel Uweinat 


Jebel el- 
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Jebel es Souda, 
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Ghnema 


Gebel Nefusa 
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Jalu, Gialo 


Jianet, Gianet, 


Djanet 


Germa, Jerma 
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Maafu. Mafou 
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al-Jabal al-Akhdar 
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Jabal bin Ghanima 
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al-Jadid 
Jada 


al-Jaghbüb 


Jalà 


Jànit 


Jarma 
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al-Jufra 
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Kano 
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al-Kharaïq 


al-Kharja 


Knir 
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al-Kufra 


Larka 


Màfü 
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Fezzan 

Fjej. el-Fejej 


see Fugar. al- 
Foug, Fougar 
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Fogar 
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Garian 
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al-Qraifa 
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Hamada el- 
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el-Hamra 


Haurudij el- 
Abiad 


Haurudj el- 
Aswad 


el-Hatiya, el- 
Hatia, el-Hatir 


Hausab 
Hofra 

Hun, Hon 
Brech, Brek 
Edri, [dri 


IRblayf. Chlef, 
Khelef 
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al-Farafara 
Fazzan 
al-Fjayj 


al-Fugar 


al-Fuqhà 


Gabr ‘Awn 
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Ghadamis 


Gharyan 


Ghat 


al-Ghrayf 


Ghuddwa 


Hajara 
al-Hamada 
al-Hamra‘ 
al-Hamra‘ 


al-Harüj al-Abyad 


al-Harüj al-Aswad 


al-Hatiya 


al-Hausa 


al-Hufra 
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Variants 
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Garbia 


el-Gorda 
er-Rgheba. 
Rugheba, 
Rugheba, 


Reguiba 


Sabha. Sebha 


Saniat Ben 
Hoiwedi 


Saniat Gebril 
Saniat 
Suleiman 


Craida 


Serdeles. see 
al-Uweaynat 


Sbargiyyat. 
ech-Cherguiya 


Sidi Ali 

Sidi Daouad 
Sidjilmasa 
Sirte. Surt 
Siwab 

Socna, Suknah 


Tabelbala, 
Tabalbalet 


Jabal Acacus. 
Akakous 


Tabert. Tahirt 
Tekerkiba, 
Techertiba 
Tajarbi. 
Tejerhi 


ad Tamellat 


Tamezawa. 
Tamzaua 


At-Tanahmah. 
et-Tanabma 


Teglit. Taglilt 
Tarbuna 


Tassili n'Ajjer 
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AF Form 


al-Qurayyat 
al-Gharbiva 


al-Qurda 


ar-Raqayba 


Sabha 


Saniat bin 
Huwaydi 


Sàniat Jibril 
Säniat 
Sulayman 


Krayda 


Sardalas 


ash-Sharqiyat 


Sidi ‘Alî 
Sidi Dawud 
Sijilmasa 
Surt 

Siwa 

Sükna 


Tabalbala 


Tadrart Akakus 


Tahart 
Takarkiba 
Tajirhi 
Tamalalat 


Tamzawa 


at-Tanahma 


Tàqallit 
Tarhüna 


Tassili Azjar 


Variants 


Madrousa. 
Medrousa 


el-Maharuga. 
Mabarouga 


Macnusa, Bab 
el-Macnusa 


Mandarah 
Maradeh 


Mattendtish. 
Mattendoush. 
Mathendusc 


Messak Mellet. 
Amsach, Msak 
Mallat 


Messak 
Settafet, 
Msak Sittafat 


MHessegokn. 
Meseguin 


Misrata 


Murzucb, 
Mouzouk 


al-Qalaab. 
Gelah 


Qasr ash- 
Sharaba, esc- 
Sceraba. 
Gasr esc- 
Sceraba 


Qasr ben 
Dougba 


Larctt, Laroccu. 


Larocco 
Gasr Mara 
Gasr Uatuat 
el-Gatrun 
Kairouan 


Qraqrah, 
Gragra 


el-Gheraia. 
Greia. el- 
Graiya 


Leksair. el- 
Gser 


مراده 


مساك ملت 


مساك صطفت 


مسقوين 


قسر ün‏ دغبه 
قصر لاركو 


قصر ماره 
قصر وطوات 
القطرون 
القيروان 
قراقره 


القرايه 


القصير 


AF Form 


Madrüsa 


Mahruga 


al-Maknüsa 


Mandara 
Maräda 


Matkhandüsh 


Massäk Mallat 


Massak Sattafat 


Misqwin 


Misuräta 


Murzuq 


al-Qalat 


Qasr 


ash-Sharraba 


Qasr bin 
Dughba 


Qasr Lärkü 


Qasr Mara 
Qasr Watwat 
al-Qatrün 
al-Qayrawan 


Qaraqra 


al-Qraya 


al-Qsir 


Variants 


Umm al-Maa, 
Oum el-Ma 


el-Uweinat, 
el-Aweinat, 
el-Auenat (see 
Serdeles ) 


Wadai 


Waddan. 
Uaddan 


Ouadi, Oued 


Wadi el-Agial, 
el-Ajal 


Wadi Bergiug. 
Berjuy 


Wadi Bouzna 


Wadi el- 
Gharbi 


Wadi el-Hayal 
Wadi Hikma 


Irawen. 
Iraouen, 
Irowen 


Wadi 
el-Khorman 


Wacli en- 
Nashua. Wadi 
en-Nesciu 


Wadi 
esc-Scerghi. 
ecb Chergui 


Wadi 
esc-Schatti, 
ech Chati 


Tanezzuft, 
Ta nessuft. 
Tanezzrouft 


Tilizaghen. 
Tilizahren. 
Telisaghe 


Tesbuinat 


Wadi 'Utba, 
'Atba. Etba 


Wadi Zallaf, 
Zellaf 
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al-Uwaynat 


Wadai 


Waddan 


Wadi 


al-Wadi al-Ajal 


Wadi Barjüj 


Wadi Büznà 


al-Wadi al-Gharbi 


Wadi al-Hayat 


Wadi Hikma 


Wadi Irawan 


Wadi al-Khurman 


Wadi al-Nashw*a 


al-Wadi ash-Sharqi 


Wadi ash-Shati 


Wadi Tanzzüft 


Wadi Tillizaghan 


Wadi Tishtinit 


Wadi Utba 


Wadi Zallaf 


Variants 
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Towiwa, 
Tuiua. 
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Tauorgha 
Teggrutin 
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Thiissa, 
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Truna 
Tessoua. 
Tsawah. 
Tesaua 
Tubu, Toubu 


Tosca. Toshka 


Twesb. Tuasc. 
Touach 


Tuat 


Ubari, Oubari. 
Awbari 


Umm el-Abid. 
Om la Beed 


Umm el-Araneb, 
Oum el-Araneb 


Oum el- 
Hamam 


XX Concordance of place-names 


AF Form 
at-Tawila 


Tuwiwa 
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Tripoli 
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Tuba 
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Tuwash 
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Wan Afouda 


tan Tabu. Wan 
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Uan Mubaggiag. 
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Mubuggiag 
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Wan Telocat 


Catwat. Gasr 
Uatuat 


Uau el-Chebir 
Lau en-Namus 
Zalla, Zella 
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Zizau, Zizau 
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Zuaya. 

Zueia 

Zuila. Zawila. 


Zouile. 
Zuwaylab 


AF Form 


Wan Afüda 


Wan Atabu 


Wan Muhüjjaj 


Wan Talikit 
Watwat 

cf. Qasr Watwat 
Waw al-Kabir 
Waw an-Namus 
Zàla 

Zinkekrà 
al-Zirghan 

ZIZÀAW 


al-Zuwiya 


Zuwila 
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FOREWORD 


Shell companies have a long and successful association with the countries of the Middle 
East, stretching back many decades. Building partnerships has always been important to 
Shell in the Middle East, where we have long-standing joint ventures in Egypt, Iran, Oman, 
Saudi Arabia, Syria and the United Arab Emirates. Here in Libya, Europe's gateway to 
Africa, we are working to establish our business relationships and look forward to playing a 
key role in the development of Libya's energy resources in partnership with local stake- 
holders. 


As a world leader in the energy business, employing some 96,000 staff in more than 
120 countries, Shell works hard to ensure that in meeting the energy needs of today it pays 
attention to the needs of future generations — the principles of sustainable development. 


But we also recognise that we need to respect and understand the past. 


It is because of this that we are delighted to lend our support to the Libyan Department of 
Antiquities and the Society for Libyan Studies by sponsoring this prestigious book, the first 
of four volumes, charting the results of some early and more recent archaeological field- 
wotk in Fazzàn in south-western Libya. 


Expertly compiled by David Mattingly, Professor of Roman Archaeology at the University 
of Leicester, this major series, of which Volume 1 is the synthesis, combines his own 
extensive recent fieldwork and elements of an earlier project executed by Mr. C. M. Daniels 
between 1958-1977. 'This work is sure to have a major impact not only within Libya itself, 
but also more widely amongst those engaged in Saharan studies. 


Professor Mattingly's research has resulted in the identification of the first ‘Libyan state’? — 
a Saharan kingdom known as the Garamantes that flourished around 1000 BC—AD 500. His 
wotk reveals that the Garamantes played a crucial role in the spread of a series of social 
developments in Saharan — and perhaps also sub-Saharan zones — in important areas such 
as state formation, urbanisation, writing, irrigated oasis agriculture, the use of the horse 
and camel and wheeled transport. This project has also managed to place the contributions 
of the Garamantes in a longer time frame of successive human adaptations to desert 
conditions, covering the entire Holocene period — broadly the last 10,000 years. 


We hope that publication of this important work will not only form a baseline study 
which will have relevance for many years to come, but will also help to create a better 
understanding of the history and heritage of Libya and its place in the course of human 
development. 


Peter Osborne 
General Manager, 
Shell Libya Petroleum Development B.V. 
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PREFACE AND ACKNOWLEDGEMENTS 


Charles Manser Daniels [hereafter CMD] conducted 10 seasons of fieldwork in 
Fazzàn, south-west Libya, between 1958 and 1977, compiling a remarkable dossier 
of information on one of the most exotic of ancient peoples of the Sahara, the 
Garamantes. Much of this data had only appeared in preliminary form at the time 
of his tragically early death in 1996, just as renewed Anglo-Libyan work was about 
to commence in the region (see Libyan Studies 27 [1996] for his obituary). The new 
expeditions of the Fazzàn Project [hereafter FP], directed by David Mattingly 
(1997-2001), have added significant new information, but have also provided a 
context for bringing to press the earlier work. Major support was sought and 
obtained from the Leverhulme Trust, the British Academy and the Society for 
Libyan Studies and work on the Daniels archive was carried out by two post- 
doctoral research fellows: Dr David Edwards working under the direction of 
David Mattingly at the University of Leicester and Dr John Hawthorne supervised 
by John Dore at the University of Newcastle. 

It is planned to disseminate the previously unpublished results of CMD's field 
campaigns and the work of the FP as a series of four volumes entitled The 
Archaeology of Fazzan. These will be joint publications between the Libyan 
Department of Antiquities and the Society for Libyan Studies. This first volume 
offers a preliminary updated work of synthesis on the archaeology of the region 
and presents the principal discoveries of CMD and the FP. The full gazetteer of 
sites, with accompanying maps, the pottery type series and a range of other 
primary data form the content of Volume 2. Volume 3 comprises a series of 
excavation reports on the main sites where CMD conducted excavations, with the 
exception of Old Jarma itself. Those excavations will be amalgamated with the 
results of the FP survey and the 1997-2001 excavations at Old Jarma in volume 4, 
which will be dedicated to that key site. The first three of these volumes have 
been prepared as a result of substantial support from the Leverhulme Trust, the 
British Academy and the Society for Libyan Studies. A major AHRB grant and 
further support from the Society for Libyan Studies has been awarded towards the 
post-excavation costs related to the fourth volume. 


The work of Charles Daniels (CMD) 

The Daniels expeditions were funded by a variety of sources, including the British 
Academy, the Society for Libyan Studies, the University of Newcastle, the Pilgrim 
Trust, the Royal Geographical Society, the Lawrence Bequest, the Seven Pillars of 
Wisdom Trust, the Russell Trust, the Craven Committee Oxford, the Universities 
of Edinburgh and Cambridge. Grateful thanks to all of these funding bodies are 
recorded here. 

The work was carried out in collaboration with the Libyan Department of 
Antiquities. A particular debt of gratitude is owed to the successive Under 
Secretaries, later Presidents, of the Department of Antiquities, for their support 
for the work. The creation of a southern Controllership of Fazzän in the 1960s 
was a vital step towards creating the conditions for CMD's project and he worked 
closely with the first Controller, Mohammed S. Ayoub, (1960-1969). A. M. Kilani, 
Dr Ali Abdusalem, Dr Giuma Anag and Dr Faraj al-Rashedy were other Libyan 
colleagues who participated in or assisted CMD’s work. 

Although, CMD’s work focussed primarily on the Jarma region of the Wadi 
al-Ajal, in 1968 his mission accompanied a British army expedition to the Murzuq 
area, thanks to the good offices of Major P. G. Boxhall. 
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Known personnel of the CMD missions are as follows: Charles Daniels; P. J. 
Arthur; Eric Balley; (Dr) David Bird; (Professor) Tony Birley; (Dr) David Breeze, 
Olwen Brogan; David Browne; P.J. Carmody; Hugh Chapman; Miriam Daniels; 
John Gillam; Andy Gilson; (Professor) Bill Hanson; (Dr) Mark Hassall; (Dr) John 
Hayes; (Professor) Barri Jones; (Dr) John Little; Tina McGeorge; S. A. Medd; 
Professor Ian Richmond; Peter Scott; J. Tait; Tim Tatton-Brown; (Major General) 
Scott-Elliot; Humphrey Welfare; Fran West (with several others now unidentifi- 
able from initials or first name references). 


The Fazzan Project (FP) 

The FP was initiated at the behest of the Department of Antiquities as a joint 
venture with the Society for Libyan Studies in 1996, following a visit to Tripoli 
and Fazzan by Professor Barker with David Mattingly and John Dore. It was a 
flagship project of the Society for Libyan Studies in the late 1990s and its success 
owes much to the officers and council who guided and advised. The external 
advisors of the Society’s Fieldwork Committee (Professor Mike Fulford and Dr 
Tim Potter - the latter replaced after his tragic death in 2000 by Professor Roger 
Wilson) also kindly agreed to serve on the steering committee managing the 
Leverhulme project on the Daniels archive. Much of the work of the FP was 
carried out during the period that David Mattingly served as Chairman of the 
Society for Libyan Studies (1996-2001), but particular thanks are due to his two 
predecessors, Dr Susan Walker and Professor Graeme Barker, to his successor, 
Paul Bennett and to the Society’s Head of Mission John Dore, who have been 
instrumental in the setting up and following up the project. In addition, special 
mention is due to the Society’s General Secretary Shirley Strong MBE and its 
Honorary Treasurer, Tim Taylor FSA, who uncomplainingly shouldered the extra 
work that this large project brought their way. 

Field seasons took place as follows: January 1997; February to March 1998; 
January to February 1999; January to early March 2000; January to early March 
2001; with a Study Season in January 2002. A further field visit by the project 
geographers and rock-art specialist took place in April 2002, but the results of 
that are only partially incorporated here. A separate project was organised in 
October to November 2000 by David Mattingly and John Dore on behalf of the 
Department of Antiquities and LASMO oil company to survey the course of a 
pipeline to the west and south-west of Jarma. This work has not been formally 
incorporated with that of CMD or the FP in this synthesis, though our views on 
the archaeology of the Massak and of the plain west of Ubari have been informed 
by its results. 

Financial support for the work of the FP was provided by the following 
bodies: for archaeological fieldwork (Society for Libyan Studies 1997-2001, 
through its block grant from the British Academy; the Universities of Leicester 
and Newcastle upon Tyne), for geographical fieldwork (Society for Libyan Studies; 
Universities of Leicester and Reading), for Post-excavation work (Leverhulme 
Trust separate institutional grants relating to work of Daniels and for remote 
sensing work; British Academy Research Readership 1999-2001 for David 
Mattingly; Society for Libyan Studies for 2002 finds study work in Libya and for 
scientific dating (AMS and Uranium Thorium); AHRB for initial Palaeobotanical 
study and a larger grant towards the final write up of the Jarma excavations; 
NERC for Palaeobotanical study and AMS dates, LASMO GML for AMS dates). 
LASMO GML also made donations in kind to the project, contributing DGPS 
data, supplying a computer and printer and providing assistance with vehicles at 
various points. Shell Exploration and Production International have generously 
sponsored this volume, making possible the inclusion of many colour images. 
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In Libya, many colleagues in the Department of Antiquities worked in support 
of the FP. We wish to thank the following in particular from the Tripoli office: Ali 
Emhemmed al-Khadouri, President of the Department of Antiquities, together 
with Giuma Anag, Mohammed Shakshuki, Mohammed Turjiman, Giuma Garsa, 
Abdullah Mahmoudi, Ibrahim Azabi and other colleagues in Tripoli. 
Acknowledgement is also due to Mabruk Zenati and Shitewe Muhammed and their 
staff, who kindly accommodated us at Sabratha and Lepcis Magna respectively on 
several occasions in transit to or from the south. Successive Controllers of the 
Department's office in Fazzän, Mohammed al-Mashai, al-Mahdi Mohammed 
al-Azrak and Dr Ali Abdusalem, gave material and intellectual support to the 
project, as did Mohammed Arreda and Abdulkhader Sherif also of the Sabha 
office. At Jarma, the Department’s main representative, Saad Saleh Abdelaziz, was 
indispensable to the well-being of the team and the smooth running of the 
project, along with other staff based at Jarma, notably el-Arabi Abdullah Ahmed. 
Dr Habib el-Hesnawi offered helpful advice on many historical matters. 

Our Libyan colleagues in the field were as follows: Mohammed al-Mashai 
(Libyan co-director, Islamic specialist, expert in archaeology of Fazzan) 1997- 
2000; Abdulkader S. Abdelgader (archaeologist) 1997; Hamza Aburgheba (archae- 
ologist) 1997-1998; Salem Ben-Hamel (conservator) 2000; Youssef Ben Nasif 
(archaeologist) 1997; Mohammed Ghanoun (archaeologist) 1997; Saad Saleh 
Abdelaziz (Representative of the Department in Jarma) 1997-2002. Much is owed 
also to our cooks, to other museum staff and night watchmen and to the many 
workmen who worked with us. Finally a special word of thanks for Faraj Massoud, 
the amazing mechanic who fixed the burned-out clutch of a stranded Landrover 
sufficiently for his friend Mohammed Jebreel, a noted desert guide, to rescue the 
vehicle from the Dahan Ubari! 

From 2001, we benefited from the reinstatement of a British Embassy and the 
British Council to Tripoli. Richard Dalton, the Ambassador, and his wife 
Elizabeth took a deep interest in the project and facilitated our work in many 
ways, not least throwing open their Residence for several public lectures. The 
strong support has continued under their successors Anthony and Josephine 
Layden. We also acknowledge the help we received from other Embassy and 
British Interests Section staff, notably Dr Noel Guckian, Neil Hammond and 
Bridget Brind. The Director of the British Council, Tony Jones, has also been a 
strong supporter of our work, along with his delightful staff. We also wish to 
acknowledge the help and material support of numerous staff at the LASMO 
Grand Maghreb oil company office in Tripoli: notably its then manager Mike Buck 
and Field Officer Mike Keane. We also enjoyed on numerous occasions the 
support, comradeship and advice of the Italian mission working in the Akäküs 
and Tanzzüft, notably Professor Mauro Cremaschi, Professor Mario Liverani and 
Dr Savino Di Lernia. 

The personnel of the FP were as follows (with indication of years in which 
they participated in fieldwork and specialist roles): Professor David Mattingly 
(Director of the Fazzàn Project 1997-2002 and Chairman, Society for Libyan 
Studies 1996-2001); Philip Balcombe (field survey specialist) 1997-2001; Dr Tertia 
Barnett (archaeologist and rock-art specialist) 2000, 2002; Mathilda Britten 
(archaeozoologist) 2002; Dr Nicholas Brooks (Leverhulme Research Fellow, 
Remote Sensing studies) 2000-2001; Simon Chapman (human osteologist) 1997; 
Hugh Coddington (archaeologist/surveyor) 1997, 1998; Franca Cole (conservator, 
small finds specialist) 1999-2002; Jim Davison (surveyor) 1997; John Dore (ceram- 
ic specialist and Head of Mission, Society for Libyan Studies) 2000-2002; Dr 
Nick Drake (physical geographer, arid zone specialist) 1999-2001; John Duncan 
(surveyor, soil micromorphology) 1999; Edward Eastaugh (surveyor) 1998; 
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2001; Jon Orchard (archaeologist) 2000-2001; Peter Owen (surveyor) 1998; Holly 
Parton (finds specialist/stone artefacts) 2001-2002; Ruth Pelling (archaeobotanist) 
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lurgical specialist) 1999, 2001; Dr Lea Stirling (archaeologist/supervisor) 1998; 
Matthew Sutherland (archaeologist) 2000; David Thomas (excavation assistant 
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CHAPTER 1 
BACKGROUND TO THE ARCHAEOLOGY OF FAZZAN 


By David Mattingly, 
with John Dore, David Edwards, John Hawthorne 


INTRODUCTION 

The Archaeology of Fazzan reports seek to advance knowledge of human settlement 
and adaptation in the world’s largest desert, the Sahara (Cloudsley Thompson 1984; 
Laureano 1991, 1-43 for good general overviews on the Sahara). The archaeology of 
the Sahara is at best only partly appreciated (Allan 1981; Phillipson 1992; Shaw e al. 
1993), with most attention hitherto focused on the prehistoric phases (Humbert 1989 
is a rare attempt to follow the story to recent times). Whilst the irrigated oases of the 
Egyptian Western Desert have been a focus for investigation (Churcher and Mills 
1997; Fakhry 1942/50; 1944; 1950; 1973; 1974; Giddy 1987; Gosline 1990; Vivian 
2000), further west the evidence is poorly recorded. The processes of climate change 
and environmental degradation provide an essential background to understanding 
human adaptation to desert conditions, and the interplay of archaeological and 
geographical data has long been recognised as a key element of research on the Sahara 
(Shaw 1976). 

These reports combine the results of archaeological research carried out in two 
separate phases, first by Charles Daniels (hereafter CMD) in the 1950s, 1960s and 
1970s, and latterly by the Fazzän Project (directed by David Mattingly) in the period 
1997-2001 (hereafter FP). This chapter will introduce the region of Fazzan in the 
Libyan Sahara, outline the history of archaeological research there and describe the 
methodologies of the CMD and FP work. 

Fazzän is Libya’s vast south-west desert province, its boundaries variously defined 
over time to cover an area of 550,000-640,000 km? (Encyclopedia of Islam, s.v. Fazzàn, 
875-77; Kanter 1969, 76; Nyrop eż al. 1973). Broadly it extends from the Algerian 
border in the west for «600 km towards Egypt and from the southern borders with the 
Saharan and sub-Saharan states of Algeria, Niger and Chad up to the pre-desert zone 
and the oases of the al-Jufra (Alawar 1983 is a detailed bibliography covering Fazzan 
and Chad) (Fig. 1.1). Under Italian colonial rule and in the early Libyan independence 
period it was one of three main divisions of the country (along with the north-west- 
ern zone of Tripolitania and Cyrenaica in the east). The south-eastern part of the 
Libyan desert, centred around the remote oasis of al-Kufra and bordering Chad, Sudan 
and Egypt, has always been a distinct region and is today part of a separate admin- 
istrative district. There are in fact significant differences between the eastern and 
western desert regions of the Libyan Sahara, and it was Fazzàn in the west that has 
historically offered the greatest possibilities for settled communities and well-watered 
long-range routes (cf. Ball and Beadnell 1903; Beadnell 1901; Gautier 1970, 168-79). 
Indeed, the oases here form a distinctive cluster within the Sahara and also differ in 
many respects from those of southern Algeria and southern Tunisia to the west 
(Gautier 1970, 172-215; Lethielleux 1948, i; Rouvillois Brigol e al. 1973; Trousset 
1986). Work in Fazzàn can be compared and contrasted with, for instance, neighbour- 
ing Saharan and sub-Saharan zones of Niger (Bernus and Cressier 1992; Grebenat 
1985; Paris 1984), Chad (Recherches Sahariennes 1979; Treinen-Claustre 1982), Mali 
(Calegari and Simone 1993) and the Nilotic Sudan (Sadr eż al. 1994). 

The modern climate is hyper-arid, with negligible rainfall, even the highest 
elevations receiving only 5-12 mm average rainfall per year. Summer temperatures 
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Fig. 1.1. Fazzan in its Saharan context. 


frequently rise to 50° C, though winter months are typically warm and dry during the 
day, with occasional frosts at night. Humidity is low, but hot winds and dust storms are 
quite common. 

The modern regional capital is at Sabha, a large oasis near the northern edge of 
Fazzan and on a direct route to Tripoli. However, it has not always been the focus of 
government and an interesting aspect of the history of Fazzän concerns the shifting 
pattern of power between a succession of oases. The oases of Fazzän are for the most 
part fairly small in size, but densely clustered, with groups of them separated by vast 
tracts of sand or rocky plateaux (at an average elevation of ¢.400-600 m). As recently 
as 1969, in the whole region there were only 2,700 ha of cultivated land and 1,200 ha 
of palm groves (total «.40 km2). The majority of the date palms have traditionally not 
been irrigated directly, being planted in the depressions where water lies close enough 
below the surface for their roots to tap it (Despois 1946, 158, 161-71; Lethielleux 1948, 
193-249). Other trees and field crops can only be cultivated with the aid of irrigation 
systems. In 1964, the population of Fazzän was 79,000 (Knapp 1977, 176: a density of 
one person every 8 km?). The figures indicate clearly that this is one of the harshest 
desert regions in the world, where human settlement and activity is limited to a few 
more favoured points in the landscape. 

Although geographical studies are the subject of Chapter 2, some preliminary back- 
ground is required here. The modern sense of the term Fazzan covers a far larger zone 
than was ever the case in the past. Prior to the 19th century, Fazzan had a much more 
restricted meaning within the south-western part of the Libyan Sahara, but Ottoman 
expansionism extended the administrative scope to include Ghadamis to the north-west 
and Ghat to the south-west, whilst also making claims of suzerainty over Tibesti and 
other Tubu lands well to the south. The Italians gladly inherited the broader territori- 
al definition (Wright 1989, shows how this ‘greater Fazzan’ approach links forward to 
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Fig. 1.2. The region of Fazzan. 


the Libyan involvement in Chad in the 1980s). Human settlement in Fazzan (Fig. 1.2) 
has traditionally fallen into three main bands of oases between 24° and 28° latitude, 
aligned approximately east-west — the Wadi ash-Shati in the north, the Wadi al-Ajal 
(now also known as the Wadi al-Hayät — but throughout these volumes referred to 
as the al-Ajal) and the Wadi Barjüj/Wädi ‘Utba and the Murzuq/al-Hufra and ash- 
Shargiyat depressions in the south (Despois 1946, 1-12, 19-27; Lethielleux 1948, 1-8; 
Scarin 1934, vol. 1, 1-12; 1937, 603-44; Ward 1968). The Wadi ash-Shati and Sabha/al- 
Bawänis formed the northern boundary, with the Wadi Barjüj, Wadi *Utba, Murzuq, 
al-Hufra and ash-Sharqiyat depressions marking the main southern limits, with the 
exception of the series of small oases near al-Qatrün on the route leading south 
towards Chad and Niger (Scarin 1937b, 639-41). To the east, a series of outlying oases 
were generally counted as part of Fazzàn — Tmissa, al-Fuqha, Waw al-Kabir — though 
they were not of great importance to it (Ward 1968, 33-35). To the west, the oases of 
Ghat and al-Barkit, Sardalas and Ghadamis were only incorporated into Fazzan 
during the Turkish and Italian occupation of the country (Scarin 1937b, 641-44); 
though they have at times been closely linked to the region's history, they have more 
generally been neighbours (Encyclopédie Berbére s.v. Ghadàmis, Ghat). The traditional 
meaning of Fazzàn is thus related to a group of oases in the south-west of the country and 
the Fazzàni are the sedentary cultivators, as distinct from the wider-ranging nomadic 
groups, such as the Tuareg, Tubu and Arabs (Despois 1946, 6). 

Although much of this desert is not the sand sea of popular imagination, this part 
of south-western Libya does contain two major blocks of sand desert, the Edeyen or 
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Dahan Ubari (64,000 km?) and the Edeyen or Dahan Murzuq (58,000 km?) (Despois 
1946, 9). The northern approaches to Fazzan are defined by mountains and planar rock 
desert (hamäda) — the al-Hamäda al-Hamra‘, the Jabal as-Suda, the al-Harüj al-Aswad 
and the al-Harüj al-Abyad. The two major sand seas of Fazzän are separated by the L- 
shaped extent of the Massak Mallat and Massak Sattafat hamada. To the west of the 
Massak Mallat lies the Erg or ‘Arq Wan Kasa sand sea and the north-south aligned 
mountains of the Tadrart Akäküs. In combination they form a considerable barrier 
between Fazzan and the oasis of Ghat in the Wadi Tanzzüft valley on the western side 
of the Akaküs. Moving west from Ghat one ascends into the Tassili Azjar mountains 
of southern Algeria. To the south of Fazzan, the routes all have to cross a high rocky 
plateau land, which in places rises into spectacular mountain ranges, such as the Tibesti 
of northern Chad or the Air of Niger. By contrast the east side of Fazzän appears 
much more open, but the flattish gravel desert (seri?) is deceptive. Due to the long 
waterless stretches and the dense sand seas that lie in the straight line towards al-Kufra, 
the direct link between the two oasis areas of the Libyan Sahara was little used until 
opened up in the 20h century by automotive transport. The route leading towards 
Egypt and the eastern desert (Fig. 1.1) has traditionally taken a north-easterly course 
following a line of oases via Zala, Awjila and Siwa (Mattingly 2000c/d/e/f; Rebuffat 
1970a/b). Only in the 19 century, after the suppression of slave trading via the 
Tripolitanian ports, was there a serious attempt to develop a direct trade route from 
Bornu and Wadai to Egypt via al-Kufra (Wright 1989, 84-107). 

Close consideration of the link between the physical geography of Fazzän and its 
oases centres will show that these follow depressions along the edge of the major 
physical features (sand seas and rocky escarpments/massifs). Here water can be found 
at or close beneath the surface and these depressions have produced some of the 
earliest evidence for the development of oases in the Central Sahara. The unusual 
combination of physical and hydrographic conditions makes Fazzän one of the most 
densely settled areas of the Sahara, comparable in significance to the southern 
Algerian oases of Tidikelt, Tuwät and Jurara (Champault 1969; Gautier 1970, 192-99; 
Encyclopédie Berbère s.v. Aoulef, Gourara). 

The Wadi ash-Shati, running along the northern edge of the Dahan Ubari, has 
been favoured by a series of active springs — the Italians recorded 277 (Scarin 1934, 15- 
19), though within the past 30 years many have dried up (el-Hesnawi 1990, 21-22). 
These springs are not ‘natural’ in that they are the result of human action — digging 
down into a pressure-driven aquifer (Despois 1946, 19-20). The ash-Shati is not 
particularly valley-like and most of the springs are dug in a piedmont zone between the 
rocky slopes of the al-Hamada al-Hamra‘ and the sand sea. The largest springs are in 
the eastern part of the ash-Shati around Brak, but there are some important ones fur- 
ther west, notably at Idri (which is thermal — Scarin 1934, 15). Over millennia of irriga- 
tion the soils of the valley have become quite saline and are considered less fertile than 
those of the al-Ajal (Despois 1946, 25-27, 223-27; Lethielleux 1948, 43). The cultivated 
part of the ash-Shati is 150 km long and in the early 20128 century supported the largest 
population density in Fazzan (about 40% of the total, Sahara Italiano 1937, 401-49; 
Scarin 1934, 19-25; 1937b, 606-16). About 20 km south into the sand sea, there is 
another east-west depression, where water exists at a shallow depth and this supports 
extensive palm groves, but no permanent human settlements. This is the Wadi Zallaf, 
whose dates have traditionally been worked from the villages in the Wadi ash-Shati and 
by nomadic groups (Despois 1946, 20; Lethielleux 1948, 2-4; Scarin 1937b, 611). 

The Wadi al-Ajal is the most valley-like of the Fazzàni oasis depressions (Figs 1.2, 
1.4) and defines the narrow (3-10 km wide) corridor between the southern edge of the 
Dahan Ubàri and the Murzuq hamäda, also known as the Massak Sattafat (Despois 
1946, 21-23; Lethielleux 1948, 4-5; Scarin 1934, 64-75; 1937b, 616-20). In the 19th 
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century the Wadi al-Ajal was often referred to simply as The Valley (“al-Wadi”), a clear 
indication of its regional significance. The Wadi lacks perennial springs for the most 
part, but in the 19th century the groundwater level was remarkably high beneath parts 
of the valley floor (at a depth of only 1-2 m). In conjunction with some of the most 
fertile in soils in Fazzàn, it has made the Wadi a favoured area for irrigated agriculture 
(Despois 1946, 220; Lethielleux 1948, 30 quotes a local saying that it is best to own 
palms in the ash-Shati and gardens in the al-Ajal). The eastern and western parts of the 
valley were often treated separately and had distinct names, al-Wadi al-Gharbi (‘the 
Western Wadi’) and al-Wädi ash-Sharqi (‘the Eastern Wadi’), with the division between 
the two at Takarkiba, where the valley narrows dramatically, or just east of that at al- 
Fjayj, where there is a pass through the hamada towards Murzuq (Scarin 1934, 65). 
Jarma, the focus of the research reported on in these volumes, lay in the western 
sector of the Wadi, 2200 km south-west of Sabha, and was at various times a region- 
al capital. The al-Ajal connects with the Wadi ash-Shati via a difficult, but far from 
impractical, sand crossing from the Ubäri/Jarma area to Idri (Bruce-Lockhart and 
Wright 2000, 98-116). To the west of Ubari, which marks the western limit of modern 
cultivation, the plain opens up and is known as the Wadi Irawan, though it is less 
valley-like in appearance here and has more the character of a broad plain. In the 19th 
and early 20 century, the plain was still fairly densely covered with acacia and 
tamarisk trees and was an important area of grazing for the nomadic Tuareg, whose 
territory extended to the west from here (Richardson 1848, 273; Scarin 1934, 76-80). 

To the north-east of the Wadi al-Ajal and immediately south of the extreme east- 
ern end of the Dahan Ubari, there is a separate group of oases, originally based around 
six main villages (al-Bawanis and Sabha), and now largely engulfed by the growth of 
the city of Sabha (Despois 1946, 21; Scarin 1937b, 620-21). Sabha is a natural commu- 
nications hub, a focus for the main north-south routes, because of the presence of 
water; it also links easily with the settlements in the Wadi ash-Shati and al-Ajal areas, as 
well as the southern groups of oases. 

The Wadi Barjüj and its eastern extension in the Wadi ‘Utba represent the corridor 
between the Murzuq sand sea in the south and the piedmont slope of the southern side 
of the Massak Sattafat. They are by comparison far less well-watered and thus less 
densely cultivated (Despois 1946, 23-27; Scarin 1934, 115-21). However, slightly 
further east, the Murzuq and al-Hufra depressions offer somewhat better possibilities 
and contain numerous small oases. The rock desert of the Massak gives way to gravel 
plains on the northern side of this depression and the most direct of the trans-Saharan 
routes cut across that area towards Sabha and Tripoli. The town of Murzuq is the main 
oasis in the Murzuq depression, and is situated close to a stagnant lake, indicating the 
existence of very shallow groundwater that was exploited by hundreds of wells. The 
al-Hufra depression to the east contains a number of springs, as well as shallow 
aquifers, though most of the oasis villages are of small size (Despois 1946, 216-17; 
Scarin 1937b, 626-38). Traghan, which was at one time the capital of Fazzàn, is the 
principal village. The ash-Sharqiyàt 1s the eastern continuation of the depression along 
the northern side of the north-eastern arm of the Murzuq sand sea. The principal site 
is the town of Zuwila, capital of eastern Fazzàn in the early Islamic period. Parts of 
the Murzuq, al-Hufra and ash-Sharqiyát depressions are occupied by large and sterile 
salt flats (sabkhas). 

There are a few other minor oases within Fazzän, of which the most notable is 
Ghuddwa, an oasis more or less mid-way between Murzugq and Sabha (its name means 
‘tomorrow’, on account of it taking more than a day’s travel to reach Ghuddwa from 
Murzuq, Sabha and Zuwila: Lethielleux 1948, 4). As we shall see, there are various 
other areas where there are indications of past settlement and oasis cultivation, where 
no permanent settlement exists today. 


6 Background to the Archaeology of Fazzän 


As already noted, several outlying oases have at certain times been controlled from 
the political centre of Fazzän. These include Ghat and Sardalas in the south-west 
(Encyclopédie Berbére and Encyclopaedia of Islam s.v. Ghat; Scarin 1937b, 641-44) and the 
oases of al-Qatrün and Tajirhi to the south of Murzuq (Scarin 1937b, 639-41). Ghat 
lies at the southern end of the Wadi Tanzzüft, the natural corridor down the western 
side of the Tadrart Akakus range. The oases of Ghat and nearby al-Birkat are spring- 
fed, but lie in a region with few other water sources nearby. Sardalas, the nearest major 
spring, lies 100 km to the north just across the pass over the Akäküs. From Sardalas 
(previously known as al-‘Uwaynat) it is a journey of six days or more to the nearest 
settlement of Fazzän at Ubari (240 km). Although intimately bound to Fazzàn by trade 
and by the Tuareg people who traversed the ‘empty lands’ in between, Ghat and 
Sardalas have also for much of recorded history maintained a measure of independ- 
ence. From Ghat communications run south past the Air mountains to Niger and west- 
ern Chad, west to the Tassili Azjar mountains and the oasis of In Salah, south-west 
through the Ahaggar and Iforas mountains towards the Niger bend and north towards 
Ghadamis. These wider connections of Ghat are highly significant for its history and 
explain why it was not considered part of Fazzän until the Ottomans and Italians tried 
to tidy up the map by incorporating it in their territory. The al-Qatrün cluster of oases 
in the Wadi Hikma has in general had a closer relation with the Fazzan proper, as the 
main trans-Saharan routes controlled from the oases of eastern Fazzän ran through 
them and on past the Tibesti mountain, homeland of the fierce and tough Tubu 
people. Situated on the eastern fringe of the Murzuq sand sea, the al-Qatrün oases 
depend on shallow ground water. At al-Qatrün itself, the northbound route splits, with 
one branch heading directly for Murzuq and the other taking a more north-easterly 
direction to Zuwila. 

The title of this series of reports may seem somewhat presumptuous, as the zone 
extends well beyond the area in which the fieldwork reported on here took place. 
However, by focussing in detail on the archaeology of some of the most densely 
occupied areas of Fazzän, we hope to present a picture of human activity and adapta- 
tion to this remarkable desert landscape that will illuminate studies of other parts of 
Fazzan. A core zone of Fazzän, encompassing the western part of the Wadi al-Ajal, 
the Massak Sattafat, Massak Mallat and the ‘Arq Wan Käsä, is the subject of a current 
proposal to create a National Archaeological Park (Liverani ef a/ 2000). Thus the links 
between the area of Jarma and the wider region are already in the forefront of debate. 

Political control of Fazzan has frequently been contested in its history. The region 
proved too remote for the Romans to attempt to incorporate permanently into their 
imperial territory. The earliest identifiable regional capital was in the al-Ajal at Jarma, 
but at a later date, the Arabs based on Tripoli seem to have sought to dominate the 
region through control of Zuwila, which became the capital. Later the African king- 
dom of Kanim controlled Fazzan and established its own capital at Traghan. From the 
15 century Murzuq emerged as the regional power base of a ruling dynasty, the 
Awlad Muhammad, which periodically had to fight off attempts by the Tripoli-based 
Ottoman and Qaramànli powers to impose rule from the north. Murzuq has only been 
supplanted by Sabha in the 20'^ century as capital. 

In the 19th century Fazzàn was reckoned to contain «100 villages and 3,000 irrigat- 
ed gardens (Despois 1935, 7; Lethielleux 1948, 25), with its total population being 
variously estimated at 26,000-70,000, though with its sedentary component unlikely to 
have far exceeded 30,000 at that date (Nachtigal 1974, 166-69). The first modern 
census by the Italians gave a total population of only 25,000 in 1931, whilst the French 
authorities in the 1940s gave a total of 245,000 sedentary and 6,000 nomads. A 
persistent theme in the writings of European visitors and administrators in the 19th 
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Fig. 1.3. Fazzan as a ‘land in decline’: the ruins of Old Jarma. 


and early 20' century was that Fazzàn was a land in decline (Despois 1946, 11-12). As 
Diolé (1956, 131) put it “Everything in ruins here: ruins of the soil which no longer 
supports more than infinitesimal gardens, ruins of water which stagnates ... ruins of 
enigmatic fortresses ... ruins of villages ... ruins of men” (Fig. 1.3). 

The principal focus of the work reported on in this series of reports is the Wadi 
al-Ajal, a long linear band of oases to the south-west of the modern regional capital 
Sabha, and forming the middle sector of Fazzän and one of its main zones of 
cultivation (Fig. 1.4). By road, the study area is 1,000 km from Tripoli, a day’s journey 
by car on tarmac roads, but in the past it represented a 20/30-day caravan journey 
along desert trails. The term ‘wadi’ as applied to the al-Ajal is misleading for anyone 
familiar with the UNESCO Libyan Valleys Survey, which explored the pre-desert zone 
to the north of Fazzàn in the 1980s (Barker eż al. 1996a/b). There the wadis are dry 
river beds, periodically flooded after seasonal rainfall, but dry for most of the year and 
with their beds used for cultivation by the local population. The Wadi al-Ajal on the 
other hand is not an intermittent watercourse or a large erosion gully. It is simply a 
large valley-like feature, comprising an exposed plain of gravels, saltpan and mud flat 
with intermittent ribbon oasis. It is, in fact, a depression between two prominent 
desert features, and its importance for human settlement lies in the fact that there is a 
subterranean aquifer at shallow depth beneath the valley. To the north of the plain are 
the massive dune formations of the Dahan Ubari (sand sea) and to the south a ¢.200- 
300 m high sandstone escarpment slope gives onto the planar rock desert of the 
Massak Sattafat (see Figs 1.2, 1.5). This rock plateau slopes off to the south, towards 
the Wadi Barjüj and the Dahan Murzuq, and is incised by true wadis running south and 
south-east. 

The importance of environment and climate for the history of human settlement 
and adaptation cannot be overstated in a desert region. The work of the Fazzan 
Project (1997-2001) has been explicitly interdisciplinary, and the project’s environ- 
mental specialists review in detail the geographical background in Chapter 2. Water is 
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arguably the key factor, whether falling as rain, standing in lakes, or obtained from 
subterranean aquifers by wells or springs. The Holocene period in Libya was marked 
by initial climatic oscillations, followed by the onset of a still-continuing phase of 
extreme aridity in the Sahara from .3000 BC onwards. Accompanying this transition 
from a wetter climate to the hyper-arid one of today, there has been a progressive 
diminution in the level of the uppermost aquifers and springlines. The significance of 
this is that whilst the climate was already hyper-arid by around 3000 nc, the landscape 
may have been greener and more vegetated on account of the greater accessibility of 
groundwater reservoirs. A key element of the combined geographical and archaeolog- 
ical research, then, has been to assess the means by which the desert was successfully 
exploited over time by people adapting their strategies of water use. For the historical 
periods this involved sophisticated and labour intensive forms of irrigation (discussed 
in detail in Chapter 7). 


THE GARAMANTES 


“That name does little more, actually, than designate our ignorance. It is applied to an ill- 
defined people, a vague territory, a mythical kingdom, an unmeasured period of time. 
Tombs, chariots, rock paintings — everything has become ‘Garamantian’, from one edge of 
the Sahara to the other" (Diolé 1956, 26) 


The Garamantes will play a major part in our story of Fazzan’s past. Research on the 
ancient peoples of the Sahara in Libya and neighbouring countries has been compara- 
tively underdeveloped in comparison with the attention paid to the Mediterranean- 
inspired civilizations of the northern coastal regions (Punic, Greek and Roman). The 
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Fig, 1.4. The Wadi al-Ajal and its principal villages. 
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Fig. 1.5. Landscapes of Fazzán: a) Wadi al-Ajal 
and Dahan Ubari; b) northern escarpment of 
Massäk Sattafat and Wadi al-Ajäl: c) Massak 
Sattafat and Wadi al-Ajal seen from the south- 
ern edge of the Dahan Ubári; d) Lake Umm al- 
Maa in the Dahan Ubārī: e) the Wadi asb-Sháti. 


Garamantes, who seem to have flourished in Fazzàn in the period ¢500 BC—-AD 500, 
have attracted a large amount of scholarly attention for a number of reasons. Firstly, 
there are a reasonable number of references to them in the ancient Greek and Roman 
sources, though these are not unproblematic as we shall see (Desanges 1962, s.v. 
Garamantes; Encyclopédie Berbère, s.v. Garamantes, 2969-71; Mattingly 1995, 26, 33-49, 
below Chapter 3). They feature in Herodotus' famous account of the Sahara (4.181- 
84), and his references to their backward-grazing cattle (because of overlong horns) 
caught the imagination of other ancient writers as well as modern scholars. The great- 
est problem posed by the combined weight of the ancient sources concerns the extent 
to which they present an accurate picture of the Garamantes, rather than reflecting a 
popular stereotype of what desert-dwellers were assumed to be like. Such literary 
tropes, conforming more with Greco-Roman conventions, expectations and sensibili- 
ties than with actual reality, helped sustain the Roman view that they had conquered all 
the land worth having around the Mediterranean and that what lay beyond was 
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virtually uninhabitable desert, populated by a few barbaric nomads, of whom the 
Garamantes were the prime example (see further, Chapter 3). Despite an early 
reference in Herodotus to Garamantian agriculture, the overall tenor of the sources is 
that the Garamantes were ungovernable, nomadic barbarians, living for the most part 
in tents or scattered villages of huts. As we shall see, archaeological evidence presents 
the Garamantes in a rather different light (Mattingly 20002). 

The Garamantes are an important exception to the general rule that we lack archae- 
ological data on the desert peoples on the fringes of the ancient Mediterranean world, 
in that they were the subject of pioneering Italian research in the 1930s and in-depth 
investigation by Daniels (Pace ef al. 1951; Sahara Italiano 1937; Daniels 1970a; 1971a; 
1989). In recent years two syntheses have appeared in German and others in French, 
though largely summarising data from the sources just mentioned (Ruprechtsberger 
1989; 1997; Encyclopédie Berbère, s.v. Fazzän, Garamantes). Such a level of detail is not 
achievable at present for almost any of the other tribal groups in Roman Africa. 
However, a surprising aspect of the initial FP work and the parallel project to bring the 
work of CMD to press was the realisation that the traditional picture did not do full 
justice to the quality and quantity of the information available (Edwards eż al. 1999; 
Mattingly ef al. 1997; 1998a/b; 1999; 2000 a/b; 2001; forthcoming a). 

A further aspect of the quest to understand the significance of the Garamantes is 
the need first to disentangle their history and culture from a mass of modern myth- 
making. For example, a misinterpretation of the ancient sources led to a 19'-century 
hunt for *Garamantian emeralds' (Monod 1974; 1984). In the absence of similarly 
detailed evidence of other ancient groups in the Sahara, the name of the Garamantes 
has also been used to account for, inter alia, the distribution of chariot scenes in 
Saharan rock art (Lhote 1982, esp. 117-58). There are numerous popular books on the 
Sahara that have contributed to this mythologizing. Wellard made a career out of 
dramatising such archaeological ‘mysteries’ and, by ignoring even the small archaeo- 
logical data available at the time, he portrayed the Garamantes as shadowy and 
unknowable (1964, 31-35 for a good instance of his style). Toy (1964, 67) will stand 
for many other examples in similar vein: 

“[The}] Garamantes, a wild and numerous people who swept down into Fezzan ... where 
the Garamantes came from is not known and who were the original inhabitants of the 


Sahara is equally shrouded in mystery”). 


A fundamental aim of the series of reports on the Fazzän Project is to set the 
Garamantes in their spatial and chronological contexts and to delineate clearly the 
limits of our knowledge. The story of the Garamantes is infinitely more interesting 
when extended in time, both back to their distant antecedents and forward to their 
remote descendants. 


MODERN DESERT PEOPLES: NOMADS AND SEDENTARISTS 

Whilst the Fazzan is fundamentally a region of oasis cultivation — the ‘Fazzani? 
were defined by 19tP- and 20th-century investigators as the sedentary farmers of the 
depressions (Despois 1946, 7) — it is also a zone of contact between sedentary farm- 
ets and three great groups of Saharan nomads (Briggs 1960 remains the classic study, 
see also Norris 1984). To the north, especially in the Wadi ash-Shati area, are situated 
vatious Atab nomads (UNESCO 1963). These tribes had long-range relationships with 
the areas far to the north, near the Gulf of Surt and the pre-desert, the historical 
tanges of the fearsome Awlad Sulayman (Cauneille 1963; Wright 1989, 70-78). To the 
west, concentrated around Ghadamis and Ghat and extending west and south-west 
into Algeria and Niger, lie the heartlands of the great Tuareg confederation (Keenan 
1977; Nicolaisen and Nicolaisen 1997, Norris 1975). Often assumed to be descended 
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from the Garamantes (Toy 1964, 52), the Berber Tuareg have played a major part in 
the history of western Fazzän, with an eastern outpost at Ubari. They were active as 
pastoralists and raiders along the Wadis Irawan, Barjüj and al-Ajal until recent times. 
To the south-east, centred on the mountain fastness of Tibesti, but at times exerting 
influence over areas far to the south and east, are the negroid Tubu (Tebu or Teda). 
Less romanticised in Saharan mythology than the Tuareg, the Tubu are no less 
fascinating for their long-term endurance of some of the toughest inhabited 
landscapes (Beltrami 1997; 2000; Chapelle 1982; Cline 1950; Lewicki 1988 for the 
historical depth; Nachtigal 1974). 


EARLY TRAVELLERS 

A valuable source of information on the geography and history of Fazzan is provided 
by the accounts of travellers passing through this region. Most attention has focused 
on the early European travellers and explorers (Bruce-Lockhart and Wright 2000; 
Hibbert 1982; Mori 1927; Pesce 1969; Rhotert 1978), but the accounts of Muslim 
travellers and traders (starting with Leo Africanus, or Hasan bin Muhammad al- 
Wazzàn) are also of value (el-Hesnawi 1990, 17-21; Levtzion and Hopkins 1981). 
However, the Arabic sources are most useful for a reconstruction of the history and 
contacts of the region, but contain comparatively little detail about the topography, 
resoutces or culture of Fazzän. The intellectual curiosity of many of the European 
travellers, experiencing a strange culture and environment, led to the recording of a 
great deal of this sort of detail about Fazzàn — despite the fact that the scientific goal 
of many of the travellers was far to the south in sub-Saharan Africa. 

The first European to penetrate the Libyan desert was Frederick Hornemann, who 
arrived at Mutzuq in 1798, having travelled along the old caravan route west from 
Egypt (Bovill 1964, esp. 92-111). After a prolonged stay at Murzuq and a visit north to 
Tripoli, he set out for the south and disappeared. His surviving accounts of Zuwila 
and Murzuq are useful, along with his attempts to collect oral testimony of Fazzàn's 
history and culture (Bovill 1964, 94-95, 98-106). He was the only European to visit 
Fazzan before the fall of the Awlad Muhammad dynasty and the extension of Tripolrs 
control to Fazzan, which while opening up new possibilities for European access, also 
initiated a period of Turkish extortion and repression that may have contributed much 
to the well-documented poverty of the region in the 1918 century (see below, Chapter 
3). 

In 1818 a British mission pioneered a north-south route starting from Tripoli and 
aiming to reach central Africa, but had its progress blocked at Murzuq. Ritchie (who 
died at Murzuq) and Lyon, who lived to tell the tale (Lyon 1821), were the first of a 
series of explorers sent out by the extraordinary John Barrow, second Secretary at the 
Admiralty (Denham and Clapperton 1966, 3-122; Fleming 1998, 1-12, 92-106, 177- 
214), with the vague and untenable goal of proving his pet theory that the Niger 
flowed into the Nile. Barrow was encouraged and supported in his ventures by the 
equally remarkable British Consul, Col. Hanmer Hansen Warrington. As well as 
providing important details about Murzuq (Lyon 1821, 89-100), Lyon also described 
Zuwila and its antiquities (1821, 213-17). 

In 1821-22, the expedition of Oudney, Denham and Clapperton succeeded in 
making the southerly crossing of the Sahara to Lake Chad, despite major personality 
clashes in the small group (Denham and Clapperton 1966, 8-75) and after considerable 
hold-ups at Murzuq. Oudney and Clapperton made use of these delays to explore a 
good deal of Fazzän. Their reports on the state of the country and descriptions of 
Murzuq, Ghat, Zuwila, Traghan and Idri are particularly valuable (Oudney's account 
published in Denham and Clapperton 1826/1966 is now supplemented by additional 
details in the recently discovered diary of Clapperton, published by Bruce-Lockhart 
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Fig. 1.6. The Jarma mausoleum (UAT 1), as 
seen by: a) Clapperton (Bruce Lockhart and 
Wright 2000, 10); b) Barth (1965, 145); and 
c) Duveyrier (1864, 276). 


and Wright 2000). Their time in Murzuq itself was fairly miserable, all of them being 
ravaged by malaria, but there was the excitement of a threatened attack on the town 
by a Fazzani rebel (Bruce-Lockhart and Wright 2000, 167-83; Denham and Clapperton 
1966, 277-86). To east of Murzuq they visited the al-Hufra and ash-Shargiyat areas — 
around the ancient capitals of Traghan and Zuwila respectively (Bruce-Lockhart and 
Wright 2000, 49-65) and to the west in the al-Wadi al-Gharbi, the Dahan Ubari, Idri on 
the Wadi ash-Shati and Ghat (Bruce-Lockhart and Wright 2000, 79-165; Denham and 
Clapperton 1966, 168-93). The description of the western Wadi al-Ajal is of especial 
interest (Bruce-Lockhart and Wright 2000, 79-96; Denham and Clapperton 1966, 169- 
77, 185-86). Oudney and Clapperton provide us with the first descriptions and illus- 
tration (Fig. 1.6) of the Roman-style mausoleum (“an altar or a place where a Statue 
has stood”) a few kilometres south-west of Jarma (Bruce-Lockhart and Wright 2000, 
87-88; Denham and Clapperton 1966, 172-73). Clapperton’s comments on the inhabi- 
tants of Jarma and their lifestyle blend astute observation and prejudice (Fig. 1.7): 


“The soil appears much better here than in most parts of Fezzan consisting of a black 
mould ... The town is surrounded by a high wall of mud and flanking towers and there is 
the remains of a wet ditch which surrounded the town now nearly dried up — the castle is 
inside the walls but now serves to keep the Sultan’s dates in only and a very poor place it 
is for that — The inhabitants are miserably poor in appearance and the houses are most all 
in ruins — The waters in most of the wells are sweet and good and we have in various 
places in Fezzan found wells of excellent water within a few feet of a salt Marshes ... 
Germa is considered by the people of the country as more sickly than any other and 
indeed it has the appearance of it but the people of the Wady are as drunken a set as are 
to be met with in any part of the world” (Bruce-Lockhart and Wright 2000, 89-90). 
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Fig. 1.7. The Jarma kasba (GER 1.65) served only as a date store by the 19" / century. 


The 1825-26 expedition of Alexander Gordon Laing is famous in equal measure for 
his folly, his near-indestructability on his epic journey to Timbuktu and the loss of his 
papers after he was finally killed near Timbuktü (Bovill 1964, 123-385; Fleming 1998, 
201-14). Before that he had survived one night attack by Tuareg warriors that left him 
with: 

“twenty four [wounds], eighteen of which are exceedingly severe ... five sabre cuts on the 

crown of the head and three on the left temple, all fractures from which much bone has 

come away; one on my left cheek which fractured the jaw bone and has divided the ear, 

forming a very unsightly wound; one over the right temple and a dreadful gash at the back 

of my neck ... a musket ball in my hip, which made its way through my back, slightly graz- 

ing the backbone, five sabre cuts on my right arm and hand, three of the fingers broken, 

the hand cut three fourths across, and the wrist bones cut through; three cuts on the left 

arm, the bone of which has been broken but is again uniting; one slight wound on the 

right leg and two with one dreadful gash on the left, to say nothing of a cut across the fin- 


gers of my left hand now healed up” (Bovill 1964, 302). 


It is hard to conceive of a more graphic illustration of the dangers of Saharan trav- 
el in the 19:15 century, though sickness (and malaria in particular) were much more 
commonplace causes of death. The major part of Laing’s surviving letters relate to his 
circuitous journey to Ghadamis, via northern Fazzän, his stay in Ghadämis and his 
journey on towards In Salah and Timbuktü. However, he was a less astute observer of 
the countryside he passed through and the value of his information is corresponding- 
ly far less. 

James Richardson was the next British traveller, spending time in Ghadamis, Ghat 
and Murzuq in 1845-46 and writing an overblown two-volume diatribe, mainly direct- 
ed at the evils of the slave trade (Richardson 1848). Nonetheless there is important 
information about the Saharan towns he stayed in and occasional important insights 


14 Background to the Archaeology of Fazzan 


into the landscapes he travelled through. His account of the Wadi al-Ajal is quite 
useful (Richardson 1848, vol 2.287-301). For instance, he was the first to mention the 
irrigation channels (foggaras) and ancient tombs of the Wadi al-Ajal, 


“what [were] called ‘water course of the Christians’, ancient irrigation ducts of the peo- 
ple of ancient times. These consisted of raised banks of earth, stretching across the road 
to the mountains on the right. Along these lines of embakment were large fields of culti- 
vation, showing the country had declined in its agricultural industry ... what he [Omar] 
styled ‘tombs of the Christians’ on the sides of the mountains, scattered miles along, 
showing the Desert to have been cultivated to a far greater extent in past times” 
(Richardson 1848, 2.289, with other references to tombs of Christians on 291, 298-99) 


The German explorer Heinrich Barth was selected by the British government to 
accompany Richardson on his return trip to Africa in 1849, but when Richardson and 
his other companion Overweg died in Central Africa, Barth struggled on alone, 
proving an astute (and intensely competitive) observer (Barth 1857/1858; 1965; cf. 
Schiffers 1978 on his route). His eagerness to outdo his predecessors led him, amongst 
other things, to emulate Richardson in getting lost (and nearly meeting his death) on 
the ill-favoured peak known as Idinen or ‘Palace of the Jinns’ north of Ghat (Fig. 1.8, 
Barth 1965, 186-92). Following in the footsteps of Clapperton and Richardson, Barth 
revisited Idri, Ghat and the Wadi al-Ajal and provided important additional informa- 
tion (Barth 1965, 142-48, 145-46 for his description and illustration of the mausoleum, 
174-80 for his description of the ‘Wadi Telisaghe’ rock art). Like Nachtigal and 
Duveyrier later, Barth stands out for his incredible breadth of knowledge and 
curiosity, and his work is one of the most important contributions to knowledge of 
Fazzan in the 19th century. Richardson's journals from this expedition were also 
published posthumously (Richardson 1853), but add little to knowledge of conditions 
in Fazzan. 


Fig. 1.8. The mountain Idinen (of tbe Jinns) in the Wadi Tanzzüft north of Ghat almost proved the 


downfall of at least two sceptical European travelers. 
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The Frenchman Henri Duveyrier was only nineteen when he set off on a remark- 
able three-year journey (1859-61) in the Algerian and Libyan Sahara. The enduring 
account of his discoveries, published before he was 25 years old, includes various 
observations on Ghat, Murzuq and the Wadi al-Ajal (Duveyrier 1864, 67-68, 266-84). 
His premature death a few years later precluded publication of additional detail of his 
journeys into Fazzan. He developed a theory that the Garamantian kingdom based on 
Jarma was a negro culture and attributed to it a wide range of ancient monuments he 
had seen in the Algerian and Libyan Sahara, including tombs at Ghadamis and the 
Wadi al-Ajal, foggaras, mudbrick castles (gsur) and some of the recorded Saharan rock 
art (1864, 275-79). He noted the mausoleum near Jarma (1864, 276, with plate XIV). 
Several of the other sites mentioned can be equated with monuments recorded by the 
current project (Fig. 1.9): his ‘Qecir el-Watwat’ is our GER 4, the cemetery of Quecirat 
er-Roum is almost certainly ELH 2 (the main pyramid cemetery at al-Hatiya), the large 
necropolis between Qaraqra and al-Khara‘iq is CHA 1 (the al-Khara‘iq pyramid ceme- 
tery) (1864, 279 and 21 XV, figs 1-2). Duveyrier provides the key to understanding a 
series of references to a site referred to as ‘Old Jarma’ by the early travellers, but which 
is plainly not the same as the site known by that name in more recent times (it is in fact 
GER 4, then known as ‘Qasr Watwat’). 

Gustav Nachtigal was another influential observer of eastern Fazzān, passing 
through Murzuq and following the caravan route south to Central Africa in 
1869 (Nachtigal 1879; 1974). Although he did not visit the western districts, he is 
particularly important for his meticulous collection of oral history bearing on the early 
modern period of Awlad Muhammad domination (Nachtigal 1974, 144-80). He also 


Fig. 1.9. Duveyrier's illustrations of a) Qasr Watwat (GER 4); b) the al-Hatiya pyramids (ELH 2) 
(1864, 279). 
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provided a detailed and perceptive account of Murzuq and its people (1974, 72-102), 
of southern Fazzän (1974, 191-220), of the natural conditions in Fazzàn (1974, 103- 
24), and of its climate and diseases (1974, 124-43). He was also the first traveller to 
explore the Tibesti region, inhabited by the fierce Tubu people (1974, 191-433; cf. also 
1980, 453-80). Nachtigal was something of a polymath and altogether this is an 
impressive dossier of information. It is only to be regretted that in order to conserve 
his limited resources he did not travel more widely within Fazzin itself. 

Whilst in Fazzän, Nachtigal encountered an intrepid female traveller, Alexine Tinné. 
She suffered the usual delays and illnesses at Murzuq, before visiting the western 
Wadi al-Ajal and then being attacked and murdered by Tuareg in the Wadi Barjüj, while 
on her way to Ghat (Gladstone 1970, 198-221). A compatriot of Nachtigal, 
Dr Gerhard Rohlfs, made a number of journeys of exploration in the Libya desert in 
the 1860s (Rohlfs 1874/1875, esp. vol 1, 136-42). He, too, passed through Murzuq 
where he obtained an important manuscript bearing on the region’s history 
(el-Hesnawi 1990, 13). 

In addition, a number of other 19 and early 20'^ travellers passed through Fazzàn, 
recording brief observations. One of the most remarkable of these was Hanns 
Vischer, almost certainly the last explorer to travel from Tripoli to Niger on camel 
back (Vischer 1910). Other Saharan travellers who visited neighbouring territories to 
Fazzän provide valuable comparative data (for example, Pacho 1827). 

Following the Italian defeat of the Ottoman Turks in 1911 and their subsequent 
invasion of Fazzan in 1913, the desert was opened up for motorised transport. 
However, the Italians were severely defeated by a major rebellion in Fazzàn in 1914 
(Petragnarni 1928 is the account of an officer held captive in Fazzàn for several years, 
but contains a number of distortions or unverifiable statements). The Italians did not 
subsequently reoccupy the region until 1930, when the main phase of Italian 
geographical and archaeological research began. 


PREVIOUS ARCHAEOLOGICAL AND GEOGRAPHICAL WORK 

As noted in the previous section, the early travellers in the region had recorded a 
number of features of some antiquity. These included ruined castles (gsur) and vil- 
lages, still occupied towns and villages of evident antiquity, underground irrigation 
canals (foggaras), numerous tombs and burials (often associated by the modern 
Fazzàni population with ‘Christians’ or ‘Rum’ (Romans). Barth saw the mausoleum at 
Jarma as “the southernmost relic of the Roman dominion” (1965, 145), whilst 
Duveyrier was the first to make an explicit connection between the remains around 
Jarma and the Garamantes, though his theory of a black Garamantian kingdom 
extending across a large part of the Algerian and south-western Libyan Sahara was 
highly speculative given the available evidence. 

Knowledge of Fazzän was dramatically transformed by the Italian and French 
scientific expeditions of the 1930s and 1940s (Fig. 1.10). They were part of a wider 
pattern of scientific missions sent out by both colonial powers to the Sahara (Aroca 
1942; Capot-Rey 1953; Charbonneau 1955; Desio 1935; 1942; Scarin 1937c). This was 
in reality an exercise in colonial power through knowledge (Atkinson 1996) — 
it entailed detailed survey of every aspect of life in Fazzàn, from water sources, land 
and water rights, a population and ethnic census, and information on agricultural 
production (Sahara Italiano 1937; Siciliani ef 41. 1932; Lethielleux 1948). Alongside the 
geographical specialists, the Italian government sent a team of three archaeologists 
(Giacomo Caputo, Biagio Pace and Sergio Sergi), who in a brief visit of just over three 
months in the winter of 1933-34 conducted a ground-breaking survey and selective 
excavation in the Wadi al-Ajal. Their itinerary can be reconstructed in some detail from 
the published accounts of the work (Pace ef al. 1951, 154). 
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Fig. 1.10. Map of Fazzān, showing locations visited by Italian (triangles) and French (circles) colonial 
expeditions. The boxed area shows the main area of work of CMD and the FP. 


Pace and Caputo arrived at Sabha 10° October 1933, then made visits to Murzuq 
(11h October), Traghan (12 October), Zuwila (13 October), before returning to 
Sabha (14 October). Since much of the day will have been spent travelling between 
these places, it is clear that the time available for detailed observation at each place was 
limited. They then travelled to Ubari (15% October) and commenced excavations 
at Jarma and in its environs (16 October) and a survey of the entire Wadi al-Ajal 
(second half of October, November and December 1933). Pace departed at the end of 
November, being replaced by the human anthropologist Sergi. Having excavated ¢.100 
tombs in the al-Ajal, Caputo and Sergi travelled to Ghat on 2nd January 1934, where 
they excavated for 6 days), Set out on the return journey on 9" January, reaching 
Tripoli via Brak and Mizda on 16™ January 1934. One of the most remarkable aspects 
of the work was the ‘census’ of tombs along the Wadi al-Ajal escarpment, made by the 
mudir of the al-Ajal (Assenben Amor Arab). This yielded the much-quoted figure of 
60,000 tombs (Caputo 1951, 212), though even at the time there were doubts about the 
accuracy of the figures and parts of the survey were redone. Later work has suggest- 
ed it was a serious underestimate (Daniels 1989, 49). Pace took responsibility for 
commentating on the historical sources, Caputo for the archaeological results of the 
campaign, and Sergi for the analysis of the skeletal remains and comment on the 
ethnic identity of the Garamantes. By the standards of the time, the results were 
published in a fair level of detail (Caputo 1937; 1949; 1951; Pace 1935; 1937; 1951; 
Sergi 1951). 
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Within the Wadi al-Ajal, Caputo identified: 

e 60,000 tombs, many believed by him to date to the Garamantian period of 
dominance within the wadi (Caputo 1951, 211-12); 

e the remains of numerous abandoned subterranean irrigation canals (foggaras) 
(1951, 213-18); 

e a possible ancient qasr, with stone footings, at Larkà (1951, 218-220); 


He also excavated: 

e a stone-footed building of probable Garamantian date at Old Jarma, demonstrating 
the ancient origins of the mudbrick caravan city and leading to the forcible re- 
location of the last remaining inhabitants (1951, 240); 

e a number of rectangular mudbrick buildings (his so-called ‘villas’) and an ashlar 
terrace wall on the southern side of Zinkekra hill, where he recognised the 
existence of a Garamantian defended settlement (1951, 220-239); 

e cemeteries around and near the Watwat mausoleum (which the Italians recon- 
structed) and along the escarpment to the monumental cemeteries directly south of 
Jarma (1951, 252-360) ; 

e burials in a series of cemeteries to the east of Jarma, including one at the extreme 
eastern end of the Wadi at al-Abyad, and others close to al-Qraya, Takarkiba, 
al-Khara‘iq, Tawiwa, and al-Fügär (1951, 360-81); 

e burials in cemeteries to the west of Jarma — Täqallit and ad-Disa (1951, 381-84); 

e burials in cemeteries near Tin Abündä in the Wadi Irawan, to the south-west of 
Ubari on the route to Ghat (1951, 384-86); 

e burials in the Quqamän cemetery near Ghat (1951, 386-91) 


The wider reconnaissance work included brief notes on the defences and stone 
tombs of Zuwila (1951, 416-19). 

The material culture of the Garamantes included numerous imports from the 
Mediterranean area (Caputo 1951). Combined with Pace’s review of the ancient 
sources and Sergi’s revelations about the racial mix suggested by the skeletal evidence, 
the Garamantes were for the first time delineated. Given the colonial context of 
the work, the interpretation of their significance was very much from a Roman 
perspective (Caputo 1937, 314 refers to the ‘Sahara romanizzato’). However, the 
importance of all this work cannot be overstated and it was quickly seized on by other 
scholars (Camps 1955a; Dart 1952; Wheeler 1954; Weiss 1964). 

In parallel with the work on the Garamantes, Graziosi had undertaken pioneering 
studies of the rock art during the 1930s, leading to a number of major studies 
(Graziosi 1937; 1942; 1962). But an equal impact was made by the great German 
pioneer of rock art studies, Frobenius, whose work remains one of the classic studies 
(1937). 

In the latter stages of the Second World War, France took control of Fazzän and, 
like the Italians before them, sent scientific expeditions there to establish their 
credentials as potential post-war governors (Bellair ef a/ 1953; Capot-Rey 1947; 
Despois 1946; Lethieulleux 1948). From an archaeological perspective the results 
achieved added comparatively meagre details to the picture laid down by the Italians. 
Pauphillet (as part of Bellair’s 1949 mission) excavated a number of tombs, both in the 
Wadi al-Ajal and in the most southerly oasis of Fazzàn at Tajirhi (Bellair eż a/ 1953, 71- 
98; Bellair and Pauphillet 1959). He also recorded one of the major complexes of rock 
art in the Wadi al-Ajal in the Maknüsa corridor leading south towards Murzuq from the 
valley (Pauphillet 1953). However, the speculations of both Despois and Letheilleux 
concerning the possible date of the many ruined villages and fortifications in the Wadi 
al-Ajal simply pointed up the need for further archaeological research (Despois 1946, 
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57-63; Lethielleux 1948, 13 (n. 28), 48-51). In other respects the work of Despois and 

Lethielleux far excelled the geographical studies carried out by the Italians and remain 

key studies of traditional agriculture and society in Fazzän. Both these scholars were 

Saharan specialists and their insights into the region, its people, its potential and its 

problems have lasting value. The geographical studies carried out by the Italians retain 

considerable value, especially for the statistical data that they collected, though it is 
clear that not all the personnel involved had prior experience of either North Africa 
in general or the Sahara in particular. 

One of the first Controllers of Antiquities in Fazzan after Libya’s independence in 
1951 was the Sudanese archaeologist, Mohammed S. Ayoub. In 1961, encouraged by 
the British scholars Ian Richmond (who visited Fazzan in 1963 and 1965), and Charles 
Daniels (who made his first visit in 1958), he started a series of excavations on 
Garamantian sites in the Jarma area, targeting a series of important complexes: 

e the cemetery to the south of Jarma with the largest tombs (which he referred to as 
the Royal Cemetery) — between 1961-63 he excavated eight tombs here (with the 
work being complemented by CMD’s investigations in 1963 and 1965, see below) 
(Ayoub 1967a/b); 

e the town of Old Jarma, where he conducted very extensive excavations between 
1962-1967, first demolishing the standing buildings of the site’s later phases 
(including the two major mosques). These were primarily clearance operations, 
involving up to 40 workmen, and they revealed a series of stone-footed buildings of 
Garamantian date, providing a hitherto unsuspected picture of the sophisticated 
urban character of the Garamantian capital (Ayoub 1962a/b; 1967a; no date); 

e the oasis centre cemetery site of Saniat bin Huwaydi, where he excavated a group 
of six rich burials in 1963 (1967a; 1968a/b/c); 

e the site of Saniat Jibril, where he suspected that he had found evidence of pottery 
production in a trial trench, though CMD’s subsequent excavations proved this to 
be incorrect. 

e a qasr near al-Ghrayf, where some trial trenches only were cut (1962a). 

Ayoub’s work is significant for a number of reasons, despite the fact that the 
excavations were not conducted to modern stratigraphic standards, were never fully 
published and leave many unanswered questions. In the first place, he was able to 
reveal something of the character of the Garamantian capital at Jarma. Although this 
was described in the Roman sources as a metropolis, the impressive character of the 
stone-footed buildings he uncovered came as a surprise to many observers (Fig. 1.11). 


Fig. 1.11. View of ashlar building (GER 1.1) excavated by Ayoub in the centre of Old Jarma. 
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The incorporation of architectural motifs and masonry styles borrowed from the 
Mediterranean tradition (Ionic and Corinthian columns, engaged pilasters, ashlar- 
quality blockwork) is a noteworthy feature and makes the ‘Roman’ appearance of the 
mausoleum noted by the early travellers less of an anomaly (if the urban buildings 
were for the use of the Garamantes, why not the tomb also?). The finds within these 
buildings were also quite rich, including elements of statuary and fragments of gold 
and ivory. He was also lucky in his selection of tombs to excavate, unearthing several 
untobbed tombs with rich assemblages of imported Roman goods from the 
Mediterranean (notably amphorae, Italian sigillata, glass and faience: Ayoub and 
Abdel-Salaam 1968; Ayoub and el-Kilani 1968a/b; el-Kilani 1968). Above all, Ayoub 
endeavoured to place the Garamantes in their historical context and to increase public 
awareness of the Garamantian heritage in the Wadi al-Ajal (some of the notices 
erected on Garamantian sites during his period of office can still be seen). Working 
in conjunction with CMD (who helped secure dating evidence for some of his 
excavations), Ayoub was able to add significantly to the picture provided by the Italian 
work of the 1930s. 

From the 1960s onwards, the German archaeologist Helmut Ziegert has been 
carrying out wide-ranging fieldwork in southern Libya, including survey and excava- 
tion at sites of many periods, from Palaeolithic to Islamic. Although much of his work 
remains unpublished, he did carry out a useful survey of rock art around Zinkekra hill 
(Ziegert 1969) and excavations at the Islamic gasr of Büdrinna (1985). Most recently 
he has published preliminary accounts of his examination of ancient lake shorelines in 
the Jarma area (1995; 2000). He has also excavated a number of Garamantian burials 
near Büdrinna and at the Saniat bin Huwaydi cemetery, cut some deep soundings at 
Old Jarma and in 1998 made some trial trenches at the suspected Garamantian settle- 
ment of Idri (ancient Dedris) in the Wadi ash-Shati. 

Prehistoric research in Fazzän has been dominated by a series of Italian teams, who 
have recorded rock art and excavated shelter/cave sites in the Tadrart Akäküs (Barich 
1987; Mori 1960; 1967; 1969; 1998). Mori’s University of Rome mission has continued 
since his retirement, but has increasingly focused on broad settlement and environ- 
mental survey, complementing the earlier emphasis on rock-art (Azebi ef a/ 2000; 
Cremaschi and Di Lernia 1998a; Di Lernia 1999a; Di Lernia eż al. 2001). Of particular 
note ate their excavations in the shelters/caves of Wan Atäbü, Wan Afüda, Wan 
Muhüjàj and Wan Talikit, which now provide a well-dated regional cultural and 
palaeoeconomic sequence, spanning the transition to pastoralism and the final onset of 
arid conditions and desertification. The range of scientific analyses employed, 
the number of radiocarbon dates obtained and the overall scale and quality of the 
archaeological data obtained make their work the most significant contribution to our 
understanding of the Holocene sequence in southern Libya. As an adjunct to their 
work, Mario Liverani has explored an important series of Garamantian sites in the 
Ghat area, notably the ‘fort’ of Aghram Nadarif where excavations have been carried 
out (Liverani 1999; 2000a/b/c/d). 

The rock-art of Fazzan has continued since Graziosi’s time to attract a great deal of 
interest, both of organised teams, as with Mori, or of solo researchers (some strictly 
amateur, others highly systematic). The key distinction to be made is the occurrence of 
both painted and engraved scenes in the Tadrart Akäküs (Mori 1998 for the most 
recent summary account), whilst the Massak Mallat and Massak Sattafat contain large 
numbers of engraved images (van Albada and van Albada 2000; Lutz and Lutz 1995a) 
(Figs 1.12-13). Le Quellec has carried out pioneering research in the Wadi ash-Shati, 
indicating that that area contained a large number of engraved scenes similar to those 
of the two Massäks (1987; 1993). The rock-art literature is reviewed in Chapter 8, but 
it should be noted here that to date the research has too often been disassociated from 
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Fig. 1.12. Example of painted rock-art: hunting scene from In Ahad, Wadi Tisbünit in the 
Tadrart Akäküs. 


Fig. 1.13. Large engraved elephant from Wadi Matkbandüsb. 


investigation of the archaeological and physical landscape in which it is set. It is also 
true that much attention has been directed at constructing a scheme of stylistic dating, 
though there is no consensus even now that this is a secure basis. The emphasis on 
style has been at the expense of content and there has been a lack of sophisticated 
analysis of the possible meaning of the images (or the contexts of its creation within 
the society). What is clear is that there has been a long tradition of carving images on 
the rocks of the desert, perhaps from as early as 9000 BP and certainly continuing up 
to quite recent times. 
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FIELDWORK OF C. M. DANIELS 1958-1977 

Daniels introduced a systematic approach to recording sites in Fazzàn, based on three- 
letter codes (derived from placenames) and numerals. Thus GER 1 is Old Jarma town 
and GER 2 is Saniat Jibriil. This system has been adopted and expanded in the work 
of the FP (in total, there are 29 separate sub-zones of the Wadi al-Ajal and 0 
additional areas linked to exploratory work elsewhere in Fazzän). Throughout these 
reports sites will be referred to by their unique site codes (see, for example, the table 
below). The general location and the expanded toponym for each threc-letter code are 
shown on Figure 1.14. Gazetteer entries for each site appear in volume 2. 

When Charles Daniels visited Fazzan for the first time in the company of Olwen 
Brogan and David Smith in the winter of 1958, it was the start of a long association 
with the area and with the Garamantes (Table 1.1). He made further reconnaissance 
visits in 1959 and 1963, before launching a larger scale research project in 1965. That 


o 10 so 1001m 5 A 7 a 
SHA | ا ر‎ 
3 ° Le 
/ # Sabha 
4 < af 
, v 
Dahan Ubari / 
. ١ T i 0 Wadi ash-Shargi ^ 
نامع‎ | i 
A RS Wadi al-Gharbi ay" وغ‎ 
; E? j a Na E Pi 
RE 2 I 
<= 5 
P Pme adi sé 3 8 
E 8 9 ~ ع‎ z 
- << m 
eb CI pesé 3.4 ! 
awe 3 $ Liu H AUR 
ji M zd 29 
me. š \ 
Maknusa Pass \ GoD 
soe Y 
wes \ 
inf t NSH 
p V 
BSG MAR LL vm 
=, 
scH کک‎ au 
gat l^ 7 Ne و ت‎ 
was کے س سے — سے‎ r ` 
A t TX EY Mza 
<r 
5 eiie 
-g TE 
de 
j Dahan Marzuq 1 — 


Fig. 1.14. Map of central Fazzan showing three-letter codes used in compiling the site gazetteer. Key: 
ABD = al-Abyad GEL = al-Qalat SCH = Qasr ash-Sharraba 

BBA = Bintbaya GER = Jarma SHA = Wadi ash-Shati 

TAB = Tin Abunda 


TAG = Taqallit 
TEK = Takarkiba 
TIN = Tinda 
TMT = Tamalalat 


TWE = Tuwash 


UAT = Warwat 
UTB = Wadi ‘Utba 
ZIN = Zinkekra 
ZOU = al-Zuwiya 
ZUL = Zuwila 


GRA = Qaraqra 

GRE = al-Qraya 

GSC = Jarma escarpment 
ITF = In Tafarat 

LAR = Lärkü 

LEK = al-Qsir 

LGR = al-Ghrayf 

MAR = Qasr Mara 

MZQ = Murzuq 

NSH = Wadi al-Nashw‘a 
RUG = ar-Raqayba 


BBG = Bir Baqqara 
BNH = Bin Harith 
CHA = al-Khara‘iq 
CLF = Ikhlif 

EDS = ad-Disa 

EDU = Dahan Ubari 
ELH = al-Hatiya 

EJJ = al-Fjayj 

FUG = al-Fügar 
GBD = Qasr bin Dughba 
GDD = Ghuddwa 
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Olwen Brogan and David Smith 
Wadi al-Ajal — Qasr Lärkü [LAR 1], al-Hatiya [ELH 1-2] 
Olwen Brogan and David Smith 


1962/ Reconnaissance survey with Ian | Wadi al-Ajal, al-Hatiya [ELH 1-2] (S), Watwat [UAT 1], Tuwash [TWE 
1963 Richmond 1] and Fügär mausolea [FUG 1] (S), Jarma [GER 1] (S), sites in 
eastern Wadi [GBD 1] 


1965 Excavation and survey Zinkekra [ZIN 1-3] and Jarma [GER 1] (E&S), Säniat Jibril (E), 
cemeteries near al-Fjayj [FJJ 2-7] (S) and Zinkekra-Watwat [ZIN — 
UAT area (S), Watwat, [UAT 1], Tuwash [TWE 1] and Fügär [FUG 1] 
mausolea (S&E), Tinda [TIN 1] (S), Ikhlif [CLF 1-2] (S) and other sites 
in eastern Wadi (S) 


1967 Zinkekra [ZIN 1-3] (E&S), Watwat-Royal Cemetery [UAT-GSC area] 
(S) 

1968 Reconnaissance survey Wadi Barjüj (Qasr Mara [MAR], Qasr ash-Sharraba [SCH]), Wadi al- 
Nashw*a (Ghuddwa [GDD]), Murzuq and Zuwila (S) 

Lodi c ‘| Jarma [GER 1] (E&S), Zinkekra [ZIN 1-3] (E&S), Saniat Jibril [GER 2] 

(S) 

1971 Excavation and survey Saniat Jibril [GER 2] (E), Qasr Larkà [LAR 1] (S), al-Qsür [LEK 001] 
(S), Tuwash [TWE 21] and Ikhlif [CLF 10] (S) 


1973 Excavation and survey Saniat Jibril [GER 2] (E&S), Saniat bin Huwaydi [GER 11] (E), Ikhlif 
[CLF 10] (E&S), Tinda [TIN 1] (E&S), al-Khara‘iq [CHA 3-6] (E&S). 


sites in eastern Wadi [GBD 1, GEL 2, etc.] 

Saniat bin Huwaydi [GER 11] (E), Saniat Sulayman Krayda [GER 27] 

(E&S) 
Table 1.1. The archaeological work carried out by C.M. Daniels in Fazzan. The 3-letter codes 
and numbers in square brackets refer to gazetteer entries in Archaeology of Fazzan 2. E = 
Excavation; S = Survey. 


Fig. 1.15. General view of the Zinkekra escarpment settlement (ZIN 1), looking north-east towards 
Jarma and the salt flats on the northern side of the Wadi al-Ajal. 
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project completed seven seasons of fieldwork before it came to a close in 1977, yield- 
ing a mass of new data. In a short book and a series of important interim reports and 
summary articles, CMD established a new conception of the Garamantes (Daniels 
1968, 1969, 1970a/b, 1971a/b, 1973, 1975, 1977, 1989). The main achievements of his 
work can be summarised briefly. The Italians had noted the Garamantian structures on 
the rocky promontory of Zinkekra. It was CMD who conducted a detailed survey here, 
backed up by excavation, to show that the origins of the sites lay in a late Pastoral 
village (early 15t millennium BC) on the top, with progressive expansion of living areas 
down the precipitous slopes (Fig. 1.15). His excavations revealed that the peak period 
of the site was 900-500 Bc, with some evidence for later habitations (mostly on the 
south side) and cemeteries. Similar hill forts or escarpment sites were located at other 
points in the Wadi al-Ajal (indicating that the early Garamantes were widely distributed 
within the Wadi) (Fig. 1.16). What was less clear was where the later Garamantian 
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Fig. 1.16. CMD topographic survey of the Garamantian hillfort site of Ikblif (CLF 8-10). 
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Fig. 1.17. General view of Säniat bin Huwaydi (1977). 


settlements were located, though Ayoub’s work had demonstrated that there was a 
large regional centre at Old Jarma. CMD was able to identify a few smaller oasis 
settlements (for example, Saniat Jibril and Saniat Sulayman Krayda) and he predicted 
the existence of more. He was aware of the large numbers of mud-brick forts or gsur 
(singular qasr) elsewhere in the region, but had not investigated these in any detail. He 
carried out important research on the numerous cemetery sites, undertaking survey in 
some sectors and selective excavation elsewhere, notably at Saniat bin Huwaydi (Fig. 
1.17). 

This is an impressive tally, but it is clear from the unpublished archive that he left 
that he had the data to say much more than he did in his preliminary reports. This 
evidence is particularly clear in the gazetteer we have assembled. It has been a source 
of great regret that his untimely death in 1996, just before the FP began its work, has 
deprived us all of his final view of the Garamantes. Nonetheless, thanks to his detailed 
field notes, his is an important authorial voice throughout these volumes, and many 
maps, plans and photos are also drawn from his archive. 


THE FAZZAN PROJECT 1997-2001 

The Fazzan Project (hereafter FP) was set up during 1996 as a joint collaboration 
between the Department of Antiquities and the Society for Libyan Studies, with 
Mohammed al-Mashai and David Mattingly being named as the respective co-directors. 
The aims of the project as set out at the commencement were: 

to study the settlement history of Fazzàn in the last 12,000 years; 

to map in detail archaeological remains in the vicinity of Jarma; 

to carry out stratigraphic excavations at Old Jarma (ancient Garama); 

to evaluate the environment and climate of the past; 

to assess the hydraulic technology of oasis exploitation across time; 

to gain knowledge of the diet, health and nutrition of the inhabitants of Fazzan 
through the study of botanical remains, animal bones and human skeletal 
evidence; 

to study the economic contacts of the region through time; 

to enhance and bring to press unpublished work by Ayoub and Daniels 
(Mattingly 2000g). 
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The FP fieldwork was carried out over five years (1997-2001). The work has 
comprised a major excavation at Old Jarma (GER 1, sites G1-G4), fieldwalking and 
reconnaissance survey, topographic survey of standing structures, geomorphological 
and geographical studies. The archaeological survey component of the project was 
largely completed in 2000, with excavation continuing in 2001, alongside the 
geographical component of the project, and final finds study at Jarma in 2002 (for the 
methods and work carried out, see below 28-35). The Archaeology of Fazzán volumes 
will present in full detail the results of CMD’s research, augmented by the significant 
advances made by the renewed fieldwork of the FP. Although methodologies differed 
between the two phases of work, we believe that it would have been unhelpful to 
publish the gazetteer data from each project separately. On the contrary, the integrat- 
ed data from both projects add up to more than the sum of the parts and offer a more 
solid foundation for future studies to build on (see the ‘Gazetteer’ in Archaeology of 
Fazzan 2). 


Chronological and spatial limits of the study 

The work carried out by CMD had the Garamantes and their relationship with the 
Roman empire as its primary focus. Nevertheless, in the course of his work, CMD 
recorded a number of older and younger sites (gazetteer entries based on his records 
include, at opposite extremes, palaeolithic knapping debitage and Islamic town forti- 
fications, as at Zuwila). The FP set its timeframe as the Holocene, but in reality it 
proved impractical to ignore all the evidence of earlier prehistoric people, notably the 
abundant Pleistocene lithic-working sites. Furthermore, the geographical research into 
previously undated sediments, gypsum and duricrust deposits (relating to defunct 
spring lines and dried-up lake basins, etc.) has inevitably investigated deposits of 
widely differing ages (these terms are explained in Chapter 2). Thus, whilst the 
principal focus of all the research reported on here is the Holocene phase — broadly 
the last 12,000 years of human history — the archaeology and environment of earlier 
periods will be discussed wherever appropriate and lithic scatters relating to the 
pleistocene hunter-gatherer population of the region are included in the gazetteer 
wherever they were recorded. It should be stressed, however, that such material was 
not systematically sought in the current project and further work (especially on the 
plateau top of the Massak Sattafat) would undoubtedly yield a much more complex 
picture. 

The study of artefacts is in part dependent on the differing timetable of work on 
the various planned reports. For instance, the pottery type series is founded upon 
material from the excavations carried out by CMD at Zinkekra, Tinda, Säniat Jibril and 
Saniat bin Huwaydi, supplemented to a limited extent by material from CMD’s survey 
and the FP fieldwalking, and from medieval levels in the new excavations at Old Jarma. 
However, the eventual publication of the full report on the Jarma excavations will 
undoubtedly lead to an expansion of the medieval and early modern type series beyond 
what is presented in Volume 2. Whilst it is hoped that the type series will be a useful 
tool for other researchers in Fazzän it should be noted that it is fundamentally relevant 
to the periods 900 — 500 Bc, 300 — 1 Bc, AD 50 — 500. The mid-late Pastoral pottery 
recoveted by the survey work is relatively meagre and the best regional discussion of 
early ceramics remains the more focused late prehistoric research of the Italian team 
working in the Tadrart Akaküs and Wadi Tanzzüft to the south-west (Cremaschi and Di 
Lernia 1998a, 183-200). 

In combining the publication of both the work of the FP and that carried out by 
CMD in the 1960s-1970s, the Archaeology of Fazzan volumes will review a substantial 
area of south-west Libya, though in varying levels of detail (Fig. 1.10). As already 
noted, the main area of study for both projects has been the Wadi al-Ajal, centred on 
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the Garamantian capital at Jarma (at 26°32.69/13°03.79). However, fieldwork has 
extended to Tin Abunda, over 40 km west of Ubari (where the plain is known as Wadi 
Irawan), and as far as al-Abyad in the direction of Sabha (al-Abyad marks the eastern 
extremity of cultivation in the Wadi al-Ajal). The total length of the al-Ajal between 
al-Abyad and Ubari is «130 km as the crow flies, and, when the zone beyond Ubari as 
far west as Tin Abündä is included, the area of concentrated archaeological evidence 
comprises a corridor of approximately 160 km east-west by 10 km north-south 
(though the north-south width of the valley between the hamada escarpment and the 
dunes of the Dahan Ubari varies greatly). The 40-year period spanned by the two phas- 
es of work have seen major changes in the landscape and local economy (Figs 1.18a- 
b), and this affects the visibility of the archaeology today. 


Fig. 1.18. Views of the al-Ghrayf area from the Zinkekra plateau, Wadi al-Ajal: a) 1958, look- 
ing north-north-west; b) 1998, looking north-west (the village is in the centre of both images). 
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In addition, both CMD and the FP have made reconnaissance trips to other parts 
of Fazzan and it is appropriate that the information gathered on these trips is inte- 
grated into this report, as it helps to set the Wadi al-Ajal in its regional context. In 
1968, CMD made a major expedition south and south-east of Jarma to the Wadi 
Barjüj, Wadi al-Nashw'a and the Murzuq, Traghan and Zuwila areas. The FP team was 
able to revisit and survey important sites in the Wadi Barjüj and Dahan Murzuq area 
(1999-2001) and to make brief visits to Murzuq and Zuwila (1998, 2001) and to the 
west and south-west to Sardalas, the Akakus and Ghat (2000, 2001). In addition, the 
project team has explored the southern fringes of the Dahan Ubari, including the area 
of extant and long-dried up lakes (1997-2000), and the rock desert of the Massak 
Sattafat to the south of the Wadi al-Ajal (1998-2001). In 1999 and 2001, the project 
geographers made brief reconnaissance visits to the Wadi ash-Shati to the north. 

The first seven columns in Table 1.2 deal with locations presumed to be under 
Garamantian control, the final four columns with the wider contacts of the 
Garamantian kingdom on the Mediterranean coast, and to the south and south-west. 
The distances involved are considerable, especially when the nature of the intervening 
desert terrain is considered. But because of trans-Saharan trade these widely separat- 
ed zones have been linked at certain times and understanding the archaeology of one 
area on its own is hazardous without consideration of what was happening at the same 
time in other sectors of the landscape. 

Fazzan is separated by a broad tract of desert from the pre-desert zone to the 
north, which marks the Roman frontier, and the detailed work of the UNESCO 
Libyan Valleys has highlighted that this was culturally and economically very different 
to the Garamantian territory (Barker eż al. 1996a/b; Mattingly 2000 b/c (for mapping); 
2001 (for comparative study); Rebuffat 1975b; 1982; 1988; Reddé 1988). 
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Table 1.2. Approximate distances (in km) from Jarma to key locations. N.B. A camel can 
travel approximately 40km per day, a horse up to 50km. 


Methodologies 

The field methods of the CMD teams combined excavation, set-piece topographical 
survey of a small number of sites (Zinkekra, Tinda, Ikhlif, etc., UAT 13, GSC 30), with 
survey on foot of the escarpment base cemeteries within the Jarma embayment and at 
a limited number of other locations (e.g. Fjayj). The work was essentially non-system- 
atic, but thorough, and the quality of the recording in notebooks from this phase of 
the work is generally good. CMD also made reconnaissance visits and carried out pho- 
tographic recording of many other sites in the Wadi al-Ajal. In addition, CMD initiat- 
ed a mapping programme utilising a series of air photographs he obtained from 
Hunting Aerial Surveys. In the present project this work has been expanded and 
completed by David Edwards to include coverage of the area west of Ubäri 
and the Wadi Barjüj to Zuwila sectors (Edwards 2001; Edwards eż a/ 1999). The major 
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excavations carried out at Zinkekra, Saniat Jibril and Säniat bin Huwaydi, along with 
smaller-scale trial trenches at a number of other sites, provide a unique dossier of 
information on the Garamantes. 

The five seasons (1997-2001) of archaeological field survey and surface collection 
undertaken by the Fazzàn Project (FP) in the Jarma region of the Wadi al-Ajal have 
been partially published in a series of preliminary reports (Mattingly eż al., 1997, 
1998a/b, 1999, 2000a/b, 2001, forthcoming a). The methods adopted in the renewed 
fieldwork will be summarised here (Table 1.3), with the results of the FP fieldwalking 
presented in Chapter 4 and in the site Gazetteer. 

The compilation of a gazetteer of known archaeological sites was a focus of 
considerable effort on behalf of both the CMD and FP projects. In the absence of 
printed maps of greater resolution than 1:250,000, CMD had commissioned some 
air-photographic coverage in the late 1950s and 1960s and had had a series of 9 maps 
drawn up from these at a scale of ¢1:25,000 (Fig. 1.19). The FP took on these 
ait-photographs and maps and through the use of satellite imagery, GIS and GPS tech- 
nology was able to improve their geo-referencing. These form the basis of the maps 
included in the Gazetteer. Detailed scrutiny of the vertical air-photographs proved of 
great value for the identification of archaeological sites and for retrieval of informa- 
tion about those that had subsequently been obliterated (Edwards 2001). 

Archaeological field survey and surface collection in the region of Jarma were 
viewed from the start of the FP as an essential complement both to CMD’s earlier 
research and to our renewed archaeological excavations at the site of Old Jarma 
(ancient Garama) and geomorphological fieldwork in the Wadi al-Ajàl and surround- 
ing areas. The archaeological excavations at Old Jarma have sought to increase the 
quantity and quality of data recovered by collecting ecological materials (for example, 
animal bones and botanical remains), whilst geomorphological studies have broadened 
exploration of the natural environment. The research strategy of the FP was inter- 
disciplinary and intended to collect a complex array of cultural and natural variables 
to reflect the archaeological sequence, pre- and proto-historical subsistence and 
settlement patterns, and changing social systems of the Jarma region. The key site of 
Jarma was at all times the focus of the work (Fig. 1.20) 

The FP work sought to build on the results of the earlier CMD project by focusing 
its survey efforts on parts of the landscape and site hierarchy that were under- 
represented in previous work and by combining archaeological and geomorphological 
survey. CMD had concentrated to some extent on the most visible part of the archae- 
ological landscape - the escarpment and its pediment - where the main cemeteries and 
early ‘hill forts’ of the Garamantes were concentrated. The FP aimed to sample across 
all parts of the landscape and to collect a range of data in a systematic manner to 
facilitate inter-site comparisons. Particular attention was paid to the evidence of 
Wadi-centre settlements (see Chapters 4-5), cemeteries and funerary structures 
(Chapter 6), irrigation systems (see Chapter 7) and rock-art and engravings (Chapter 
8). The excavation at Jarma was conducted according to modern stratigraphic 
standards, with equal attention being paid to each phase of the site’s occupational 
history (see Mattingly 1997, 15-18; 1998b, 122-29; 1999, 131-34; 2000b, 104-07, for 
methodological discussion). Numerous set-piece surveys were carried out using a Total 
Station or theodolite, covering a wide range of site types (ranging from contour 
survey of Old Jarma, to plans of individual houses and mosques of Islamic date, to 
fortified sites (escarpment hillforts and and mud-brick qsur) or villages of 
Garamantian or more recent date, to cemeteries). 

Systematic fieldwalking within the oasis zone was a key objective of the FP work, 
though the application of this method was limited in a number of ways. Several 
modern activities had an effect on field survey, most notably the continuing (and 
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Fig. 1.20. Fazzan Project 1997-2001: a) excavations in progress at Jarma; b) excavation team 
2000; c) workmen with the site locomotive; d) topographic survey in progress at arma. 


partly shifting) pattern of oasis cultivation and the modern growth of once small 
villages into sprawling small towns. There is evidence of a locational ‘shift’ in the 
cultivated area, associated with new drilled wells and irrigation on the southern side of 
the traditional oasis zone. There are clear signs of a drop in the level of groundwater 
beneath the central part of the valley, with noticeable impacts on the stands of date 
palms that have traditionally been sustained by their roots tapping into the uppermost 
level of the water table. Signs of land abandonment (in the form of deserted settle- 
ments and garden plots) are unmistakable in some parts of the valley. Other activities 
that affected the field survey included the recent bulldozing of large areas of the 
gravel plain, either to prepare new areas for cultivation or for aggregate extraction. 
Some of the bulldozing was a threat to the archaeological heritage as was the wide- 
spread and indiscriminate dumping of household waste (Mattingly ef a/ 1998a, plates 
LXXVb, LXXVIa/b). 

The above factors meant that some areas of the oasis zone were inaccessible. 
Reconnaissance survey and surface collections were made only where the ground 
surface was clearly visible. Long-term cultivation is thus likely in many places to 
conceal additional archaeological features and lithics and ceramic and other artefact 
scatters. Non-invasive techniques of examination of subsurface structure are limited 
in a desert environment. Conditions are far too arid for conventional resistivity survey 
(an unsuccessful attempt was made in Old Jarma in 1997, see Mattingly ef al. 1997, 20). 
The surface dumping of household waste, especially in the form of tin cans, also 
means that magnetometry survey is not viable. In 2001, some trials of Ground 
Penetrating Radar (GPS) were made. There seems to be some potential with the 


Method 


Topographic survey, standing building 
survey, excavation 

50 x 50 m grid survey (29 grids) 
Reconnaissance survey 
Reconnaissance survey, topographic 
survey 

Reconnaissance survey 


Foggara survey 
Reconnaissance survey, topographic 


Foggara survey 
Topographic survey, standing building 
survey, excavation 


Reconnaissance survey 
50 x 50 m gridsurvey (20 grids) | 


50 x 50 m gridsurvey (151 grids), 
topographic survey (ELH 1, 2, 3, 5/6), 


foggara survey 
5mx 5 m box survey (2 boxes) 


Foggara survey 
50 x 50 m gridsurvey (104 grids) 


Topographic survey, standing building 
survey, excavation 
50 x 50 m gridsurvey (13 grids) 


Reconnaissance survey, Topographic 
survey (TWE 25, 26) foggara survey 
and excavation (TWE 16) 

50 x 50 m gridsurvey (9 grids) 
Topographic survey (CHA 1, 23), 
Reconnaissance survey, foggara survey 
and excavation 

Topographic survey (FJJ 1) and 


foggara survey/excavation 
5 m x 5 m box survey (72 boxes) 


Reconnaissance survey 


Reconnaissance survey 
Reconnaissance survey 


25 m x 25 m grid survey (22 grids) 
Topographic survey, standing building 
survey, Excavation 


Reconnaissance survey 

Topographic survey (SCH 20) 

Line survey (11 lines) and 
reconnaissance and foggara survey in 
Tin Abtinda, In Tafarat and Tamalalat 
areas 


| 5 mx 5 m box survey (2 boxes) 


Line survey (7 lines) 


of Fazzan 


spur survey 


S side of oasis belt 
Oasis zone 


Oasis and saltpan zones | 50 x 50 m gridsurvey (216 grids) 


Oasis zone 
Oasis zone (sandy) 


Oasis zone 
Desert oasis 


Oasis zone 


Oasis zone 


Various 
Desert oasis 


Various 
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Season Location Topography 
1997 GER 1 Old Jarma Oasis zone 
GER 2 Saniat Jibril Oasis zone 
Jarma area Oasis zone 
ZIN I/ZIN 900 (Zinkekrà | Projecting hamada 
hillfort) spur 
Zinkekra to Jarma Top of hamada 
escarpment 
Zinkekra /al-Ghrayf area S side of oasis belt 
1998 TWE 21 (Tuwash hillfort) Projecting hamada 


—Ó n‏ گے 
ELH 3, 5/6, 8 (al-Hatiya area) Oasis zone (sandy)‏ 
GSC 52-54 (Jarma Escarpment | hamada rock desert‏ 
area [= HAMLS 1-3])‏ 
ZIN 904-905 (Zinkekra area [= | Intermontane‏ 
ZINLSI-2])‏ 
al-Khará'iq and al-Fjayj areas S side of oasis belt‏ 
GER 11, 15, 16, 18, 26, 27) Oasis zone‏ 1999 
GER 1 Old Jarma Oasis zone‏ 
TWE 26/27, 28 Oasis zone‏ 
Tuwash area Oasis zone‏ 
CHA 26/27 (al-Khara‘iq) Oasis zone‏ 
al-Khara‘iq area (F31) Oasis zone‏ 
FJJ 1 (al -Fjayj area = F29) S side of oasis belt‏ 
Lu > E‏ 


Sand plinth 


GER 30, 36-37 Sand plinth 
Qasr bin Dughba — al-Qsir area 


MAR I/SCH 20 (Qasr Mara, 


Qasr ash-Sharräba (SCH 20-4) 


32 


Tuwash area 
GER 1 Old Jarma 


GER 3 Old Jarma area 


SS ara al arate aa A alld at 
Jarma area 


GER 16 


GER 31-35 


— 


(qasr survey) 
Er ae 


Qasr ash-Sharraba) 
GER 2 (Saniat Jibril) 
GER 1 Old Jarma 


Wadi al-Ajal 


West of Ubàri 


The Fazzan Project 1997-2001 33 


CMD 
Reconnaissance survey 
Reconnaissance survey 


Reconnaissance survey 
Reconnaissance survey 
Rock art survey 


escarpment slopes 
Sand plinth 
Escarpment slope 


Pediment/ hamada 
Sand sea 
Pediment and 


ba area 


Takarki 


Season Location Topography Method 
GBD 1 Oasis zone Reconnaissance survey, quadrant 
collection, topographic survey 
Wadi al-Ajal Oasis zone and Revisits to many sites recorded by 


GBD 2 


Jarma area 


Ubari (EDU area) 
-Ajal 


Dahan 
Wadia 


escarpment 


GER 1 Old Jarma Oasis zone Topographic GPR 


Excavation 


survey, survey, 


GER 2 Oasis zone Additional survey of industrial activity 

Dahan Ubari (EDU area) Sand sea Reconnaissance survey and geo survey, 
GPR survey 

Wadi Barjüj/ Wadi “Utba Oasis zone Reconnaissance survey and geo survey 


TWE 44 Pediment of Excavation of antcnna tomb 
escarpment 
Zuwila area Oasis zone Topographic survey of central area and 


revisits to sites in area 
Final revisits to check gazetteer data 


Wadi al-Ajal Oasis and escarpment 


Table 1.3. Summary of work carried out by the Fazzan Project 1997-2001. 


method, which seemed capable of picking up buried mudbrick walls, but the process 
was quite cumbersome and only narrow transects were covered. 

GPS technology was used in field survey in 1998 (and increasingly more in 1999 and 
2000). A Garmin 12 GPS unit was used to record site locations, though the presumed 
accuracy of the readings (+50 m) meant that precise delimitation of the edges of 
lithics and potsherd scatters was not thought feasible. However, using the routing sys- 
tem provided with the Garmin 12, returning to sites in sometimes confusing terrain 
was made easy. During 2000, a GPS was used to orient long line surveys traversing the 
width of the Wadi, and for marking the location of artefacts and features and the 
changes in topography and environment along the lines. In autumn 2000 the accuracy 
of hand-held GPS units was enormously improved (to an accuracy of +5m) and this 
has potentially far-reaching effects on archaeological survey methodology in the Sahara 
(though coming too late to impact markedly on our methodology). 

From the beginning, one of the main objectives of the field survey was to locate 
settlement sites in the Jarma region. The lack of much previous evidence of settlement 
was thought to have been the result of poor site preservation and incomplete arch- 
aeological fieldwork within the oasis zone. Accordingly, the areas selected for survey 
during the 1997, 1998 and 1999 seasons were mainly close to Old Jarma or near to 
other archaeological features such as major cemeteries (for example, sites at or near 
Sàniat Jibril, Sàniat bin Huwaydi, al-Hatiya, Tuwash and al-Kharda‘iq). 

There are no ploughed zones in the Jarma region of the Wadi al-Ajal, and so 
traditional European sampling strategies and the mapping of artefact scatters in fields 
could not be adopted (cf. Schofield, 1991; Francovich ef a/ 2000). The intensively 
cultivated oasis gardens comprise only a small percentage of the total area of the oasis 
belt, with its palm groves and traces of abandoned gardens. It was clear that both in 
uncultivated areas and in the oasis belt itself localised scatters of artefacts could be 
located by careful searching. Earlier survey work in Libya — in rock, sand and gravel 
contexts — had adopted strategies suited to the nature of the terrain and the variety of 
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the archaeology (for example, Barker ef al., 1996a, 21-48; cf Barker ef له‎ 1997; 1998; 
1999; 2000 for a parallel example from the Jordanian desert). A key element of the 
early fieldwork was to test whether the observed artefact distributions could be shown 
to indicate the presence of underlying settlement sites. It was decided not to sample 
randomly large (> 1 km?) blocks of the oasis. The vegetation was too dense and the 
personnel too few. There were no visibly distinct control points anywhere in the Jarma 
region, and without high resolution maps it was easy to become lost. Despite all these 
problems, grid-walking of substantial areas of the oasis belt was achieved. Squares of 
50 x 50 m were laid out in less densely vegetated parts of the oasis, using either east- 
west or north-south baselines (in 1998, one baseline extended over 1 km). 

For a variety of reasons fieldwalking was more productive either early in the 
morning or late in the afternoon. Bright sunlight reflecting off gravels and sand made 
the detection of artefacts difficult, and the impact was obviously more noticeable 
around midday. Both early and late in the day there was also a barely perceptible 
increase in air humidity at ground level, that had the effect of ‘highlighting’ remnant 
mud-brick structural features in the sand. The features appeared as ephemeral dark 
patches on the surface sometimes speckled with white or purple mineral deposits. As 
the ground dried out, the effect diminished. 

On the hamada along the southern edge of the Wadi al-Ajal the distribution of 
Pleistocene lithics was impressive. The hamada is a relatively inaccessible area: to climb 
to the top of the escarpment, where it is even possible, from the bare rock pediment 
took on average about thirty minutes. The hamada surface is a relatively even sandstone 
pavement, though there are innumerable small silt-filled depressions and gullies within 
it. The area is otherwise mostly devoid of soils and vegetation, though there are signif- 
icant outcrops of quartzite and fossil wood, both the focus of Pleistocene and 
Holocene lithic production activities. Only a limited survey was made on the hamada, 
though numerous Pleistocene lithics were observed there. Several lithics production 
sites were surveyed using 5 X 5 m box grids (GSC 52-53, ZIN 903-904). 

On the northern side of the Wadi is the sand plinth of the Dahan Ubari. This is a 
generally flat area about 600 m wide with a gentle incline to the north and the area was 
relatively easy to survey. Numerous palaeolake beds are visible in the area as relatively 
dark, raised mineral (gypsum) deposits. In 1999, lithics survey was initiated on the sand 
plinth, almost directly north of Old Jarma. A number of Holocene lithic sites were 
observed in relation to a series of small palaeolakes marked by duricrust deposits 
(GER 30-35, 36-37) and five were subject to box survey recording and collection 
(GER 31-35). Subsequent reconnaissance survey has identified many more examples 
of this class of site within the fringes of the Dahan Ubari. 

In 2000, field survey was modified. A more detailed grid collection was made at the 
extraordinarly rich site of Säniat Jibril, using a 25 x 25 m resolution grid. A further 
element was the walking of a series of linear transects across or along the valley, 
sampling the background occurrence of artefacts and sites, within their landscape 
framework. Importantly, the line survey was intended to incorporate the region’s main 
ecotones and observe the distribution of raw material resources. To achieve these 
aims, seven “Wadi-wide’ line surveys were walked. 

In all seasons of work, reconnaissance survey contributed much to the known 
distribution of sites. Most of the areas selected for more detailed gridded survey had 
been first identified as potential sites by reconnaissance work. The results of all the 
fieldwalking are described in Chapter 4. 

There were various field-walking collection methods used by the FP. In 1997-1998, 
a grid survey method based on 50 X 50 m grid squares was employed. Five 1m-wid- 
transects were walked across each 50 x 50 m gridsquare at 10 m intervals, providing a 
10 per cent surface sample. Within each grid square, a single transect (usually the 
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central one) was selected for the total collection of artefacts. Artefacts observed in the 
remaining four transects were recorded with ‘clicker counters’. Diagnostic artefacts 
(rims, bases, handles, lithics tools, beads, etc.) in the ‘clicker-counted’ transects were 
collected as a ‘grab’ sample. In 1998, the investigation of lithics scatters on the hamada 
required more detailed sampling and recording. This was based on 5 x 5 m box survey 
at locations where significantly higher density concentrations of lithics materials were 
identified as ‘sites’. The integrity of a scatter was assessed by plotting the site (at a 
scale of 1:10 m) within a 5 x 5 m box. The background scatters of the boxes was 
examined by walking and counting material along 1 m wide corridors extending 30 m 
from each edge of the 5 x 5 m boxes. In 1999, the box-survey method was extended 
to the sand plinth lithics assemblages, where multiples of 5 x 5 m boxes were 
employed, typically combined to form 15 x 15m boxes (or larger blocks where the 
spread of materials was greater). Within the boxes, artefacts were recorded at a scale 
of 1:10 m before all pieces were collected. The method allowed the identification of 
activity areas and adequate site definition. In 2000, the 25 x 25 m grid survey involved 
1m-wide transects being walked every 5m across each grid, increasing the surface 
sample to 20 per cent. For the line-walking exercise in 2000, each line was walked along 
its entire length by a team of two utilising a 4.50 m wide corridor. A Garmin 12 GPS 
unit was used to guide survey walkers and to plot the location of observed artefacts 
and other noticeable features and changes in topography. 


"Approaches to typology and dating 

The quality of information in the Gazetteer is inevitably somewhat uneven. Many sites 
were subject to only a brief reconnaissance visit, others have been identified solely on 
the air photographs and have yet to be located on the ground. Only a small number of 
the sites have been subject to careful excavation, while the quality of preservation of 
all sites is highly variable. It is clear that many sites have become significantly more 
degraded in the course of the last 30 years. 

There is no previously established systematic typology of the sites encountered in 
the Wadi al-Ajal, and the attempt to provide such a framework in this volume is only 
a tentative first step in this direction (Chapters 5-6). The typology proposed here needs 
further testing in the field and will undoubtedly require enlargement and revision as 
more data are accumulated. For many of our sites, the quality of data will not permit 
a secure attribution to sub-type. Nonetheless, we believe that it is important to 
establish a framework of classification, based on objective description, for use in 
future work. 

Dating is a related problem, in that the majority of sites in the gazetteer have not 
yielded diagnostic artefacts (indeed many have never been sherded systematically). 
Even where diagnostics have been recovered, there is a strong bias towards periods 
when imports from outside Fazzan were most common (for instance, the Garamantian 
‘Roman’ period). Until we can refine knowledge of the dating of the local coarseware 
production, the main period or full occupation/use span of many sites will remain 
uncertain. Whilst it has proved possible to postulate, with some degree of probability, 
the association of certain structural features with specific periods, this work is still 
only in its infancy. To give an example, the provision of finely worked ‘hand’ stele and 
offering tables can be dated with reasonable certainty to the classic Garamantian phase 
(broadly 18-5 century AD). However, much greater uncertainty attends the dating of 
the numerous defensive mudbrick ‘castles’ or qsur. These structures are in some cases 
associated with villages of early modern date and look of fairly recent construction, 
but other examples are known on sites yielding only Garamantian pottery. There are 
several different variants in architecture and scale, from fortified towers similar to the 
qsür reported on by the UNESCO Libyan Valleys survey (Barker ef al. 1996a, 127-34), 
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to large fort-like structures with high walls and projecting towers. A first attempt at 
classification is advanced in Chapter 5. 

Howevet, dating remains the key problem with these sites, especially as many are 
thought to relate to the post-Garamantian period, for which we lack detailed knowl- 
edge of diagnostic cultural material (both Despois 1946, 57-61 and Lethielleux 1948, 
48-49, recognised the significance of the gsur but speculated wildly about their date). 
The ceramic type series is a first step towards widening the amount of material with 
diagnostic value and publication of the FP excavations at Jarma will enhance our 
knowledge of the material culture of the medieval and early modern periods. However, 
much of the ceramic data can be assigned a place only in a relative sequence, and 
absolute dates are needed to refine this sequence for the post-Garamantian periods. 
Accordingly, the FP initiated a programme of sampling a range of these structures for 
radiocarbon dating, generally extracting small quantities of organic matter from the 
temper used in their mudbricks for the more accurate AMS dating (Mattingly ef al. 
2002). The full list of dates is presented in Appendix 1 in Volume 2 and the impor- 
tance of the dates is discussed in Chapter 5. What is clear is that the AMS method is 
highly suitable for this sort of work, as it enables high precision dates to be obtained 
on single seeds or small charcoal fragments (limiting the danger of anomalous dates 
from mixed samples). It is of course possible that older material may be incorporated 
in the temper of mudbricks, but the potential of that sort of error can be reduced by 
larger numbers of samples being processed. The suite of AMS dates obtained for 
historic period sites complements the even larger suite of dates the Italian team has 
established for Holocene sites in Fazzän (Cremaschi and Di Lernia 1998a, 273-74; 
Cremaschi 2001). Both sets of dates open up much greater possibilities for more 
accurate dating of sites in future. 

In Chapter 7, we review the evidence for hydraulic works and irrigated farming in 
Fazzan and provide typological descriptions of the main types of features encoun- 
tered. Changes in the irrigation system seem to equate with both the rise and ultimate 
decline of the Garamantes. Chapter 8 summarises information on rock-art and 
engraved inscriptions from the region. The discussion seeks to tie the discoveries from 
the FP work into regional and pan-Saharan typologies and dating frameworks. 
In Chapter 9, we offer an attempt to put all the data together as a tentative synthesis 
of human activity in Fazzan. We must acknowledge that the contents of this volume 
provide at best an overview of the current state of knowledge and we cannot claim to 
present a definitive account. In the final analysis, this is a summary of the current state 
of research and a platform on which we hope others will help us build in future. The 
data are as yet incomplete and many questions remain, but we are at the end of the 
beginning. The next phase of research will, it is hoped, fill some of the gaps identified 
and expand on the detail offered here of human adaptation over time in a remarkable 
desert landscape. 
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CHAPTER 2 
STUDIES IN GEOGRAPHY, GEOMORPHOLOGY, ENVIRONMENT AND 
CLIMATE 


By Nick Brooks, Nick Drake, Sue McLaren and Kevin White 


CHANGING ENVIRONMENTS OF THE LIBYAN SAHARA 

The two major aims of the geographical and geomorphological work carried out 
under the auspices of the Fazzän Project are (i) to further our understanding of 
climatic and environmental change, and the relationship between them, in the Sahara 
in general and in Fazzan in particular; (ii) to provide a palaeoenvironmental framework 
within which the archaeological record may be interpreted. From the point of view of 
understanding contemporary climatic and environmental change, information relating 
to changes occurring on century to millennial timescales in the recent geological past 
is particularly pertinent. In archaeological terms, the period of interest spans several 
hundred thousand years with the archaeological record of the FP study area including 
lithic remains representing the Acheulean to the Late Neolithic periods. For these 
reasons, the period of greatest interest in terms of palaeoenvironmental recon- 
struction is the Late Quaternary, here defined as representing approximately the past 
300 thousand years and including the late Pleistocene and the Holocene (the latter 
describing the last 12000 years). 

Present day rainfall in Fazzän is less than 20 mm per year on average, and exhibits 
high interannual variability (Pallas 1978). However, both archaeological remains and 
geomorphological evidence in Fazzan indicate that this currently hyper-arid region 
experienced wetter phases in the past. Rock carvings and other archaeological remains 
attest to the existence of a more benign environment during the early to middle 
Holocene, when humans and large humid-climate fauna existed in currently 
inhospitable areas (Cremaschi and Di Lernia 1998a). Lake sediments and various 
geochemical crusts demonstrate the existence of open water bodies and a higher 
groundwater table during several phases of the Late Quaternary (Cremaschi 1998a; 
White ef al. 1999). Successive arid and humid phases in the Sahara over this period are 
well documented (Fontes and Gasse 1989; Gasse eż al. 1990; Szabo ef al. 1995). These 
were generally associated with episodes of northern hemisphere glacial advance and 
retreat respectively (Nicholson and Flohn 1980; Causse ez a/. 1989; Clark e£ a/ 1999), 
but were not necessarily synchronous throughout the Sahara (Gasse ef 41. 1990). New 
information from data-sparse areas such as Fazzan is, therefore, particularly welcome. 
Evidence of wetter past environments in the Sahara is summarised briefly in this 
chapter, with the emphasis placed on records of lake high-stands in regions near to the 
FP study area. The mechanisms behind the associated changes in climate are also 
discussed, and the implications of existing palaeoenvironmental data for Fazzän, and 
the relationship between these data and new data from the FP, are addressed. 

In the following discussion of past Saharan environmental change and its relation- 
ship to the archaeology of Fazzan, emphasis is placed on the Holocene for several 
reasons. Largely as a result of its proximity in time to the present day, environmental 
change during the Holocene has been more intensively studied than that during 
previous epochs (Maley 1977; Ritchie and Haynes 1987; Lezine 1989). The Holocene 
represents the most dynamic period of human development in the Sahara and the 
Near East, including the development of pastoralism and sedentary agriculture and the 
rise of urban centres (see below Chapter 9). Saharan cattle-herding cultures emerged 
during the mid-Holocene, and it is likely that these groups influenced the evolution of 
many African societies, including those of pre- and early-Dynastic Egypt (Malvill e a/. 
1998). In Fazzan, they represent the precursors of the Garamantian civilisation, whose 
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widespread remains are densely distributed throughout the FP study area (Mattingly eż 
al. 1998a; this volume). Both the Egyptian Dynastic culture and the urban culture of 
the Garamantes in Fazzän thrived in the millennia following the onset of Saharan 
desiccation around 5000 BP, and it is likely that changes in the physical environment 
played a significant role in the development of these societies (Malvill e 47. 1998). 

The rise of the pastoral cultures of Fazzän and the transition from these societies 
to the Garamantian culture may be interpreted in terms of human responses to 
increased aridity during the middle and late Holocene. Whereas the period from about 
10000 to 8000 BP was characterised by abundant year-round rainfall throughout the 
Sahara, an arid episode lasting for some centuries around 8000 BP was followed by the 
establishment of a seasonal rainfall regime (Nicholson and Flohn 1980). These 
pre- and post-8000 BP phases are associated with the repopulation of parts of Fazzan 
by hunter-gathers by about 9700 BP (after the cessation of Late Pleistocene aridity), 
and the introduction of cattle domestication in the “Early Pastoral” phase respective- 
ly (Di Lernia 1998). The “Late Pastoral” phase represents the period following the end 
of regular rainfall after 4500-5000 Bp (Di Lernia 1998; Claussen 1999) and prior to the 
start of the Garamantian period around 3000-2500 B» (Chapter 9, below). Crucially, 
surface water remained available in certain parts of Fazzàn during this period 
(Cremaschi 1998a; 2001; this chapter, below), a manifestation of the lagged environ- 
mental response to climatic change in this region. Thus human populations could be 
sustained in Fazzän provided that exploitation of the environment concentrated on 
those areas where water was available at or near the surface. By 2500 BP is is likely that 
surface water was generally unavailable. The Garamantian civilisation of the Wadi al- 
Ajal arose in a locality where sophisticated gravity-fed irrigation technology made pos- 
sible the extraction of groundwater in an otherwise hyper-arid environment (Chapter 
7, below); this society is therefore likely to represent the final phase of human 
adaptation to the regional desiccation before the modern period. The reasons for the 
decline of the Garamantian culture are unclear, but one possibility is that ground- 
water levels eventually fell to such an extent that irrigation agriculture became 
unsustainable. 

The above issues are discussed in more detail below. First, however, the present- 
day environment of Fazzàn is described in terms of landscape, landforms and 
geomorphological indicators of past environments. The detection of such indicators 
via satellite remote-sensing methods is discussed. Certain geomorphological features 
tend to be associated with archaeological artefacts and other materials suitable for 
dating. These indicators are generally associated with the presence in the past of 
surface water or near-surface groundwater, and include a variety of geochemical crusts 
and palaeolake sediments, as well as the remains of various species of mollusc. Many 
of these materials have been dated; the dating methods are detailed and the results of 
dating analysis ate presented and interpreted within the context of existing palaeo- 
environmental data. 


LANDFORMS AND COMMUNICATIONS 

Landforms 

In common with many other dryland regions, the landforms of Fazzàn preserve 
a record, albeit much erased and modified, of past environments. Given the contem- 
porary hyper-aridity of the region, it is easy to imagine a fossilised landscape that has 
changed little over the Quaternary Period (defined here as the last 1.8 million years). 
However, during this time, the Earth has experienced major climate changes, 
manifested at higher latitudes by several advances and retreats of ice cover and at 
lower latitudes by changes in precipitation regime. The landscape of Fazzän has 
evolved against a background of environmental changes, but subsequent modification 
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Fig. 2.1. a) and b) Landsat Thematic Mapper imagery of the study area, showing the general 
geomorphology. Figures represent northernmost regions covered by row 042 and paths 187 (east, top) and 
188 (west, bottom). Bands used are 7, 4 and 1, with green representing vegetation. 


since the onset and intensification of recent aridity means that palaeoenvironmental 
reconstruction must be undertaken with great care. 

The starting point for reconstructing past environments is assessment of the 
contemporary geomorphology, the distribution of landforms and sediment transport 
processes pertaining at the present day. In the Wadi al-Ajal study area, this is relative- 
ly simple, and is evident in remotely sensed imagery from the Landsat Thematic 
Mapper (Fig. 2.1). To the south lies the Murzuq Hamada (Massak Sattafat), a plateau of 
Nubian Sandstone (the Murzug Formation) underlain by marls (Jarma or Germa Beds) 
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dipping gently to the south. A well-developed (though relict) dip slope drainage system 
terminates in the Wadi Barjüj, with extensive evidence of palaeolake deposits banked 
up against the Murzuq Sand Sea further south. The northern edge of the Massak 
Sattafat terminates in a steep escarpment, exceeding 100 m in height in places, over- 
looking the Wadi al-Ajal and deeply incised by scarp slope drainage. At the base of the 
scarp slope, the piedmont consists of an erosional pediment, thinly veneered (general- 
ly 1-2 m thick) with coarse angular alluvium. At major re-entrants where large channels 
debouch onto the piedmont, low-angle alluvial fans form thicker alluvial deposits, but 
nowhere in the study area do these achieve great thickness, attesting to the limited 
amount of fluvial deposition over the time of their formation. The base of the Wadi 
consists of a linear groundwater-fed oasis zone, with a chain of ephemeral lakes, or 
playas, of varying salinity. The Wadi al-Ajal is bounded to the north by the Ubari Sand 
Sea (Fig. 2.2). 

These landform units are linked by sediment transport pathways. The source of 
most clastic sediment is the Mesozoic sandstones and marls of the Murzuq Formation 
and the underlying Jarma Beds (Klitzsch and Baird 1969, 67-71). The sandstones 
generate fine sand, silt and clay material. These sediments are liberated by chemical, 
physical and biotic weathering processes characteristic of hot desert environments, in 
which evaporitic salts play a key part (Smith 1994). Once liberated, the sediment 
is transported from the hamada and escarpment hillslopes by processes driven by 
gravity, wind and very infrequent fluvial activity. The sediment may be stored 
temporarily within the hillslope or piedmont units. However, storage in these units is 
limited under contemporary climatic conditions; only a thin veneer of alluvial or 
colluvial cover can be found around the escarpment and adjoining piedmont, rarely 
more than a metre or so thick. The piedmont surfaces can thus be classified as 
pediments, with a thin, poorly sorted alluvial cover (Doehring 1970). 

As is common in dryland environments, the base of the hillslope is the location for 
preferential availability of groundwater, resulting in oasis vegetation and associated 
human development (Beaumont 1989). To the north of the oases, extensive mudflats 
(Fig. 2.3) associated with ephemeral lakes form another sediment store, beyond which 


Fig. 2.3. Field photograph of Jarma Playa mudflats, taken shortly after rainfall which resulted in the 
formation of an ephemeral halite crust. 
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Fig. 2.4. Field photograph of qaa surface on the Massak Sattafat. 


the Ubari sand sea receives wind-blown sediment derived mainly from the afore- 
mentioned sediment stores. 

The different landform units of the study area will now be considered in more 
detail: 


The Hamada (Massak Sattafat): 

The surface of the hamada is dominated by stone pavement (McFadden eż al. 1987) 
consisting of a lag surface of sub-angular to sub-rounded cobbles and boulders, 
including many weathered-out sections of petrified trees and lithic artefacts. These 
surface clasts are generally coated with black desert varnish, a surface coating of clays, 
manganese oxide and iron oxides (Oberlander 1994). The stone pavement overlies a 
skeletal entisol (poorly developed soil with little horizonisation). The hamada surface 
is dotted with light-coloured areas where coarse debris (cobbles and boulders) are 
absent from the surface (Fig. 2.4), exposing finer substrate (sands, silts, clays and 
gravels); some examples can be seen in the vicinity of 26.47417N, 13.08583E. These 
areas are often approximately circular and occupy depressions from which there are no 
obvious inflows or outflows. Similar features in the Middle East are called gaa 
(al-Homoud eż al. 1995). The fine-grained material, interpreted as reworked loess 
(aeolian sediment, brought in by the wind and washed into the basins by run-off) often 
exceeds 30-50 cm thickness towards the centre of the depression before a stony layer 
is encountered, thinning towards the edges. The stony layer is thought to represent a 
palaeosurface above which the fine material has accumulated. Qaa are interpreted, 
therefore, as areas of sediment accumulation derived from slope wash from the 
surrounding area. Qaa surfaces are protected from aeolian erosion by formation of a 
thin soil crust (Mah ef al. 1992). The light coloured sediment infilling these qaa 
is sometimes underlain by strongly rubified loess, indicative of a wetter climate. 
Pleistocene lithics are stratified within the gaa infill, whilst Holocene materials often lie 
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Fig. 2.5. Field photograph of escarpment face west of the town of Ubári, showing sections of relict 
hillslope or flatirons’. Note the dark colour of the rock due to the formation of desert varnish. 


on the surface. With more rainfall than at present they could have supported stands of 
vegetation. Grooved ‘trapping stones’ used in Pastoral hunting activities are often 
located on and immediately round these silty depressions, suggesting that these were 
quite well-vegetated in the early Holocene and that animals used them as a grazing 
resource (see below, Chapter 9, and Figs 9.8-9.9). 


Hillslopes: 

The steep hillslopes of the escarpment carry only a thin colluvial cover, with gravity- 
driven movement of sediment concentrated along rock-chutes (shallow incised 
features separated by hillslope bluffs, which channel debris down into talus cones). 
These talus cones consist of coarse angular sediments, indicating that surface run-off 
has been of only minor significance in their deposition. The resistant overlying 
sandstones of the Murzuq Formation form the steepest slope segments, often with 
free faces in excess of 45?. The less resistant Jarma Beds form less steep segments 
towards the base of the escarpment, resulting in concave-upward slope profiles. A few 
flatirons (relict hillslopes left behind by slope retreat) can be seen along the mountain 
front just west of Ubari (Fig. 2.5). 

At the contact between the Jarma Beds (shales, siltstones and thin interbedded 
sandstones) and the overlying Murzuq Formation (Nubian sandstone), discontinuous 
tufas (calcareous or gypsiferous deposits) have been emplaced by evaporating ground- 
water. In places, large crystals of gypsum (CaSO,.2H,O) are found in cracks between 
blocks of sandstone and marl. Good examples can be seen adjacent to the village of 
Tuwash (26.534N, 13.10817E). This is indicative of post-depositional emplacement by 
mineral-rich groundwater. In places high surface temperatures have driven off the 
water of crystallisation, turning the gypsum to anhydrite (CaSO,). These tufas provide 
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Fig. 2.6. Field photograph of piedmont at base of escarpment west of the town of Ubari. 


evidence of a previously active springline, with groundwater moving along the 
junction between the impervious Jarma Beds and the porous overlying Murzuq 
Formation. The tufa deposits are mostly covered by recent colluvium, and are only 
exposed in shallow wadî sections. Allowing for this, the tufas are not found in equal 
abundance along the whole mountain front, suggesting that pathways of preferential 
flow occurred. 


The Piedmont: 

The area between the escarpment and the oases consists of a gently dipping piedmont 
surface with a thin alluvial/colluvial cover of coarse, angular debris (Fig. 2.6). The 
desert piedmont has always attracted a lot of attention from geomorphologists. 


“The desert piedmont links an upland of predominant erosion with a lowland in 
which surfaces are transportational or depositional in the main. It intervenes 
between the close, connected systems of upland drainage channels, and the plains 
sectors with diminished numbers of channels where local run-off is increasingly 
dispersed.” (Mabbutt 1977: p81). 


The piedmont is, therefore, a sensitive indicator of changes in erosion and deposi- 
tion resulting from climate change (Dorn 1994; White 1991). However, in the study 
area, the low level of piedmont erosion and deposition suggests that fluvial activity has 
been limited over the timescales on which the piedmonts have formed. The low angle 
alluvial fans that have formed where major channels debouch from the hamada have 
short fanhead trenches (incised channel reaches at the fan apex) and show no evidence 
of the telescopic segmentation (formation of younger, lower-angle alluvial surfaces 
inset within steeper, older surfaces), which provides evidence of fluvial response to 
climate change elsewhere in the northern Sahara (White 1991). 
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Fig. 2.7. Field photograph of phreatophytic mound, Wadi al-Ajal. 


Oases and Playas: 

The aerodynamic roughness caused by the vegetation in the Wadi al-Ajal, coupled with 
vigorous aeolian sediment transport, has formed numerous phreatophytic mounds 
(sometimes described as ‘spring mounds’) (Fig. 2.7), some of which attain great size 
(up to 8-10 m high in places such as al-Hatiya 26.5515N, 12.96517E). Typically these 
are formed over and around tamarisk trees or other vegetation tapping into shallow 
groundwater, so their location can indicate points where water is closer to the surface 
(Cremaschi 2001, 23-25, with fig. 20). Excavation of a relatively small example 
at Saniat Jibril (26.54517N, 13.06917E) showed that it had formed on top of a 
Garamantian ground surface, dated by Roman sherds. This suggests that such mounds 
can form very rapidly and are unlikely to be of significance in long-term landscape 
evolution. Their duration in the landscape is probably controlled by the life-span of 
the vegetation which gave rise to them. 

A string of small ephemeral lakes, known as playas, forms a discontinuous barrier 
between the oases to the south and the sand sea to the north These are of varying 
salinity, some dominated by clays and silts with some gypsum, and others showing 
extreme haloturbation (surface disruption caused by growth of crystals: an example 
can be seen at 26.71391N, 13.81127E, Fig. 2.8). Playas are often prone to aeolian 
erosion, due to the fine-grained sediment and lack of vegetation cover. However, the 
development of a thick, hard salt crust in this hyper-arid environment probably serves 
to decrease the impact of wind erosion in this area. At 26.5798N, 13.0794E, a patch 
of vegetation can be seen in the middle of Jarma Playa, attesting to the presence 
of relatively fresh groundwater within range of phreatophyte roots. There is some 
archaeological evidence to suggest ancient exploitation of these salt-rich areas for salt 
extraction (Chapter 9, below). 
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Fig. 2.8. a) ERS Synthetic Aperture Radar imagery of Wadi al-Ajal showing high backscatter from the 
haloturbated playa surfaces in the northeast part of the Wadi (bright targets); b) Field photograph of balo- 
turbated playa surface at 13.80° E. 
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Ubari sand sea: 

Dune forms in the Ubari Sand Sea are variable, but dominated by linear dune ridges 
oriented east-north-east to west-south-west (Fig. 2.1; see also Fig. 2.10). North of 
al-Ghrayf the dune ridges disappear and are replaced by an undulating surface of 
coatse sand. The dune ridges grow in height either side of this plain. The sand sea also 
contains some seasonal and perennial lakes in interdune corridors, attesting to a high 
water table in places. The other significant geomorphological features in the Ubari 
sand sea are duricrust deposits, calcium carbonate crusts with greater or lesser 
amounts of silica, with abundant root casts attesting to the intimate association with 
vegetation. Elsewhere, outcrops of very friable aeolianite (weakly cemented sand 
dunes) can be found: a good example is at 26.7085N, 13.31983E. The lack of well- 
developed calcium carbonate cement in these deposits suggests formation in an arid 
climate with less groundwater input, possibly in the late Holocene. Outcrops of 
duricrust are often also the loci of abundant lithic artefacts, suggesting that these areas 
have been important for humans at some stage in their development. Duricrusts will 
be considered in more detail below as they formed a major element of the work of the 
FP 1997-2001. 


Communications 

The geomorphology of the study area, detailed above, has important implications for 
the geography of communications. Currently the oasis zone at the base of the Wadi 
al-Ajal provides the major line of communication, and this was also the case when 
early European travellers were passing through the region. For example, when Hugh 
Clapperton passed through prior to the Bornu Mission, the valley was referred to as 
al-Wadi al-Gharbi and was part of the route from Sabha to Ghat (Bruce-Lockhart and 
Wright 2000), a function that it still performs. 

The importance of desert piedmonts as communications routes has been noted 
previously (White 1994). This is because the going is generally much easier along the 
base of mountains compared with the adjacent uplands and lowland sedimentary 
basins (salt lakes and sand seas), between which the piedmont zone is juxtaposed. 

However, the extensive and incontrovertible evidence for significant Late 
Quaternary environmental change in the area, touched on above and examined in 
detail later in this chapter, implies that other communications routes may well have 
been important during periods of less intense aridity. Direct routes north from the 
Wadi al-Ajal to the Wadi ash-Shati across the Ubari sand sea will have been simpler if 
there were open water bodies, now preserved as palaeolake deposits, along their 
course. Similarly, although the dune front along the Wadi al-Ajal appears unbroken 
and difficult to traverse, behind this barrier many of the dunes between the two 
depressions are so aligned as to form long continuous corridors running south-south- 
west to north-north-east. Movement across the sand sea is thus not as difficult as some- 
times assumed and the large amount of lithics and other artefacts would seem to 
indicate a significant amount of human movement through this area, particularly as 
this material would have to be carried into the sand sea from the hamada. Currently 
routes across the Ubari Sand Sea link existing lakes (Mandara, Máfü, Umm al-Mà?, Gabr 
‘Awn, Bahr at-Trüna, etc.) to create a route through to Wadi ash-Shati. It seems high- 
ly probable that many more routes may have existed when there were more surface 
water bodies in the sand sea than at present. 

At times of climatic amelioration, it is likely that routes into and across the 2 
were also more readily undertaken, due to water flow or pooling in the dip-slope 
wadis. This is attested by large amounts of rock-art in some of these valleys, such as 
at Wadi Matkhandüsh (25.76342N, 12.16982E), where petroglyphs illustrate aquatic 
fauna such as crocodiles among the more common giraffes, ostriches, etc.. The top of 
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the hamada reveals numerous worn tracks where animals or people have passed with 
some regularity, showing that its forbidding aspect today belies a greater level of use 
in the past. 

The Wadi al-Ajal was linked to the slave routes across the Sahara via the important 
staging posts of Murzuq to the south and Ghat to the south-west. Communications 
were facilitated along the relatively easy going offered by the piedmont zones along the 
Wadis Irawan, Barjüj, Tanzzüft and Hikma. In addition to these links, it is highly prob- 
able that other routes were possible during periods of wetter climate in the past. 


REMOTE SENSING 

Satellite imagery was used extensively in the geographical and geomorphological 
elements of the FP. Both optical and radar images were employed in the identification 
of sites of geoarchaeological interest, represented by geomorphological indicators of 
past environments, and sites likely to be particularly rich in archaeological material. 
Remote sensing was therefore an invaluable tool for mapping the distribution of sites 
of interest and in reconstructing the palaeoenvironments of Fazzàn, particularly when 
employed in conjunction with field studies and the collection of materials for dating. 
Satellite images were also invaluable in planning vehicle journeys into the Ubari Sand 
Sea and at the fringe of the Murzuq Sand Sea. The optical and radar data are described 
separately below, after which the results of the remote sensing studies are summarised 
for the three major regions under investigation (Ubari Sand Sea or Dahan Ubàri, Wadi 
al-Ajal/Irawan and the Massak Sattafat). 


Optical imagery 
Optical imagery consisted of Landsat Thematic Mapper (TM) images from 1987, and 
Enhanced Thematic Mapper images from 1999 and 2000. The term TM will be used 
to denote both types of Landsat imagery hereafter. A pair of images representing each 
of these years was obtained, consisting of an eastern image (Path 187; Track 042) and 
a western image (Path 188; Track 042). The eastern images (Fig. 2.14) cover the Wadi 
al-Ajal, Wadi Barjüj, the northern section of the Murzug Sand Sea and the southeast- 
ern part of the Ubari Sand Sea. The western images (Fig. 2.1) cover the Wadi Iràwan 
(the western continuation of the Wadi al-Ajal), the Massak Sattafat, the north-western 
part of the Murzuq Sand Sea and the south-central part of the Ubari Sand Sea. These 
images are multispectral, consisting of 6 bands representing visible to short wave- 
length infrared radiation (Bands 1-5 and 7) at 30 m nominal resolution (pixel size), one 
low-resolution thermal infra-red band, and one 15 m band comprising a broad range 
of visible and near infra-red wavelengths. The thermal infra-red bands were not used 
in this study, while the 15 m band was used chiefly for navigation purposes (except on 
the Massak Sattafat), principally to plot routes through the Ubari Sand Sea along inter- 
dune corridors. Fig. 2.1 shows the northernmost areas covered by the 2000 images, 
containing the study area. The bands used to create the images are Bands 7, 4 and 1. 
The intensity of a pixel in a single-band image is determined by how strongly 
the ground surface in the area covered by that pixel reflects the wavelength of light 
represented by that particular band. Three bands are combined to form a false colour 
composite image, and different combinations are used to detect different features and 
different types of mineralogy. For example, gypsum and calcrete crusts are relatively 
reflective towards the blue end of the visible part of the electromagnetic spectrum; 
they are therefore prominent in Band 1 (0.45—0.53 microns wavelength), which 
represents visible blue light. The distribution of palaeolakes, which are typically asso- 
ciated with these surface crusts, is therefore assessed using images representing either 
Band 1 only (Fig. 2.92), or a combination of Bands 7, 4 and 1. Mineralogical analyses 
may also be carried out using mixture modelling, a procedure in which the ‘purest’ 
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pixels, that is those representing the highest proportions of a given type of surface, are 
identified via statistical methods. A fixed number of surface types is set; each pixel in 
an image may then be described in terms of the proportion of each surface type occur- 
ring within it, based on the values representing these surfaces corresponding to the 
purest pixels. In this way, satellite images may be converted to proportional surface 
cover maps; such a procedure was employed to map proportions of gypsum in the 
study area, which is indicative of wetter conditions in the past. 
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Fig. 2.9. a) Thematic Mapper Band 1 imagery of an area of tbe Daban Ubari west of the town of 
Ubari. Bright areas indicate palaeolake deposits, except in the south-east corner of the image, where 
they represent an oil refinery and associated roads; b) Field photograph of palaeoloake deposits from 
area shown in Band 1 imagery. 
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Fig. 2.10. Synthetic aperture radar image from the second European Remote Sensing satellite (ERS-2), 
showing part of the Ubari Sand Sea, the Wadi al-Ajal east of Jarma, and a section of the escarpment 
edge. 


Radar imagery 

Synthetic aperture radar imagery acquired by two different satellites was employed in 
the geographical study. Data from the second European Remote Sensing Satellite 
(ERS-2), acquired at a wavelength of 5.6 cm, were purchased for the region extending 
north and east of Jarma, including much of the Wadi al-Ajäl and parts of the Ubari 
Sand Sea (Fig. 2.10). Two images from the first Japanese Earth Resources Satellite 
(JERS-1) acquired at a wavelength of 23 cm, were also purchased; one of these images 
covets approximately the same area as the ERS image, while the other represents the 
region to the west, including the Wadi al-Ajal west of Jarma and extending past the 
town of Ubari for c 10km into the Wadi Irawan (Fig. 2.11). Both of the JERS images 
extend over the Ubari Sand Sea. The nominal pixel sizes of the ERS and JERS data are 
17 m and 13 m respectively. 

Optical satellite imagery essentially measures the colour, and by extension the 
mineralogical composition, of a surface. Radar, due to its much longer wavelengths, 
measures the roughness, or textural variation, of a surface. The strongest reflections 
of a radar pulse will occur at surfaces whose topography varies on scales similar to the 
radar wavelength; shorter radar wavelengths are therefore capable of discerning 
features on a smaller scale than longer wavelengths. ERS imagery reveals structure 
within the Ubari Sand Sea due to the interaction of the radar with the micro-topogra- 
phy of the dunes. In contrast, JERS imagery only reveals the dune structure in certain 
locations, while most of the sand sea appears as a largely featureless region. However, 
JERS imagery proved especially useful in detecting areas of enhanced roughness 
corresponding to certain types of duricrust which are not visible in the optical 
imagery, and therefore played a useful role in detecting evidence of past environments. 
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Fig. 2.11. Synthetic aperture radar images from the first Japanese Earth Resources Satellite (TE R.S-1). a) 
Eastern image (row 256, path 292); b) Western image (row 256, path 293). Note lack of structure over 
Ubari Sand Sea (top sections of images) due to absorption of the long-wavelength radar employed by 
JERS. 


Ubári Sand Sea 

As mentioned above, optical TM imagery proved particularly useful in identifying 
palaeolake deposits in the interdune regions of the Ubari Sand Sea. These deposits are 
typically fairly linear, oriented along the axis of the interdune corridors, several 
hundred metres to several kilometres long, and several hundred metres wide. They are 
typically composed of calcrete, which results in their light colour and consequent 
prominence in Band 1 of the TM data. The calcrete crusts often cap lake sediments 
exhibiting varying degrees of darkening due to the presence of organic material. 
Gypsum crusts are also present at some sites; gypsum is similarly visible in the satel- 
lite imagery. Lake sediments and the associated crusts are discussed in more detail later 
in this chapter. 


52 Studies in Geography, Environment and Climate 


The palaeolake deposits are concentrated in the southern regions of the Ubari Sand 
Sea, and are most common west of the town of Ubari. The distribution of palaeolakes 
is related to surface elevation, with most deposits occurring below 530 m above mean 
sea level (amsl). A string of palaeolake deposits is also visible immediately to the south 
of, and abutting the edge of, the sand sea in the TM imagery. These included the high- 
est elevation palaeolake sediments in the Wadi al-Ajal, at around 560 m amsl at 
26.03745N, 13.30949E, which probably represent a localised level controlled by the 
surrounding sand dunes rather than a situation typical of the Wadi Irawan (see further, 
below). To the north and west of the area of concentrated deposits the elevation 
increases to over 600 m amsl; here the sand sea is characterised by very wide (of the 
order of kilometres) interdune regions in which sandstone bedrock is exposed. This 
bedrock is highly weathered, and appears dark in colour in multispectral imagery 
utilising bands 7, 4 and 1, in which palaeolake deposits appear blue. Whereas the palae- 
olake surfaces and their immediate environs are associated with abundant lithic 
remains, pottery, grinding stones and ostrich eggshell fragments, the bedrock interdune 
areas visited are largely devoid of evidence of human activity, and support much lower 
densities of vegetation than those characterised by lake deposits. 

While many of the palaeolake surfaces are apparent in the radar imagery, optical 
imagery proved much more appropriate for their identification. However, some areas 
are characterised by bright signals in the JERS imagery which are not mirrored by 
features in the TM images. The largest such area, located some 10 km north-east of 
Ubari town, consists of a complex of bright reflectors extending for several kilome- 
tres in both north-south and east-west directions (Fig. 2.12). A prominent radar-bright 
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Fig. 2.12. JERS and Thematic Mapper imagery of the same area of the Ubari Sand Sea and Wadi al- 
Ajal just east of the town of Ubari, showing bright reflectors in the former which are not apparent in the 
latter, indicating regions of high surface roughness but of similar mineralogy to the surrounding surface. 
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region is located at EDU 23 (26.68096N, 12.84330E). Field surveys revealed this set of 
features to be associated with extensive duricrust deposits consisting of aeolianite and 
numerous root casts, many of which extend vertically upwards. A few patches of 
calcrete were observed, but these are too limited in extent to be apparent in the TM 
data. The features detected in the JERS imagery therefore correspond to surfaces that 
are much rougher than, but similar in colour to, the surrounding sand dunes. These 
surfaces interact strongly with the JERS radar beam, resulting in high reflectance and 
a bright signal in the final image. The presence of aeolianite and root casts without 
lake sediments indicates a water table near or at (but not significantly above) the 
surface at some time in the past, associated with abundant vegetation. This region may 
therefore be characterised as a swamp, indicating that the combined use of optical and 
radar data provides a means of identifying different types of palaeoenvironment. 


Wadi al-Ajal and Wadi Irawan 

Between the Ubari Sand Sea and the Massak Sattafat, remote sensing reveals changes 
in the nature of the landscapes of the Wadi al-Ajal and the Wadi Irawan. The escarp- 
ment edge is sharply delineated in the optical imagery, which proved useful for gener- 
al orientation purposes, as a large number of archaeological sites are situated along the 
foot of the escarpment. The limits of the piedmont zone are also visible. The extent 
of vegetation is readily apparent in the optical data, as are features associated with 
human settlement such as towns, roads and agricultural projects. 

From the point of view of palaeoenvironmental studies, remote sensing was 
particularly fruitful in the Wadi Irawan. Here, large areas characterised by a gypsum 
surface crust are readily identified in Band 1 of the TM data; the most prominent of 
these extends either side of the Ubari-Ghat road for some 20 km between 26.497N; 
12.468E and 26.469N; 12.388E, with the largest gypsum field located west of 26. 
483N; 12. 429E (Fig. 2.13). Along this 20 km stretch, a sharp boundary between the 
light areas associated with gypsum and darker regions corresponding to the piedmont 
sandstone extends along the base of the escarpment some 5 km from the road. This 
boundary is likely to be associated with the shoreline of a large palaeolake; although 
the boundary proved difficult to discern on the ground, it appears that it occurs 
around 530 m amsl (based on GPS measurements made with a handheld unit). Other 
possible shoreline features along the northern edge of the Jarma Playa, at the foot of 
the Ubàri Sand Sea, are apparent in the ERS imagery. These take the form of duri- 
crusts around the level of the 500 m amsl contour. The significance of these features, 
and the existence of large lakes in the Wadi al-Ajal and Wadi Irawan, is discussed later 
in this chapter. 

Large palaeochannels in the Wadi Irawan are also apparent in the TM data; on the 
ground these are delineated by gravel banks, as at 26.37313N; 11.60196E. These 
gravel ridges probably represent the channel network of a relict braided river system, 
the channels now forming inverted relief as the fluvial gravels resist the aeolian 
erosion which is deflating the surrounding finer grained sediments. This channel 
network indicates a palaeo-flow to the east, coming from the direction of Dar 
al-Uwaynat, and may at one time have linked up with fluvial systems draining the ‘Arq 
Wan Kasa (Cremaschi 2001). 

Within the wadi-floor regions, ERS imagery proved successful at identifying playa 
surfaces in the central parts of the Wadi al-Ajal. The brightest features in the ERS 
image for this region correspond to playas with particularly rough and chaotic surfaces, 
and different in character to the Jarma Playa, which has a relatively smooth surface 
characterised by quasi-regular polygons arising from the formation of desiccation 
cracks. ERS imagery may therefore be employed to distinguish between different types 
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Fig. 2.13. a) Thematic Mapper imagery of tbe Wadi Irawan and escarpment edge west of 7 
Brigbt areas indicate surface gypsum deposits, associated in many locations witb palaeolake sedi- 
ments. b) Field photograph of gypsum-capped duricrusts described above, near base of escarpment 


on south side of Ubari - Ghat road. 


of playa surface and to infer information concerning the geomorphological processes 
occurring at or near the surface of playa features. 


Massak Sattafat 

TM data also proved useful in identifying potential archaeological sites on the plateau 
of the Massak Sattafat. While lithics and stone structures are found all over the plateau, 
trapping stones associated with Pastoral Phase hunting activity (see below Chapters 
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8-9) are almost invariably associated with the clear sub-circular silty areas (gaa) charac- 
terised by desiccation cracks. These features are prominent in the 15 m pixel size 
panchromatic TM band, which is the most appropriate band to use for the detection 
of such features due to their size range: from several metres to over 100 m, with most 
gaa being several tens of metres in diameter. The panchromatic band is also useful as 
it reveals the structure of the Wadi systems, which often contain large quantities of 
rock art. Finally, from the point of view of orientation on the Massak Sattafat, the 
panchromatic TM data reveal the extensive network of seismic lines which, despite 
their adverse aesthetic effects on the landscape and potential impact on the local 
ecology, provide access to sites of interest and are useful in locating oneself in the 
landscape. 


DURICRUSTS 

Duricrusts are hardened crusts that are a product of various geochemical processes 
and are invaluable in piecing together evidence of past environmental change in arid 
regions such as Fazzan, as they yield information concerning the availability and 
composition of groundwater, as well as being associated with deposits yielding 
otganic material for dating. At various times surface water was more abundant in the 
study area than at present, and the landscape would have been much richer biological- 
ly than it is today. Evidence of palaeolakes is preserved in the form of duricrusts and 
organic-rich sediments containing molluscs (for comparative data from the ‘Arq Wan 
Kasa, see Cremaschi and di Lernia 1998a, 37-43, 73-88). 

One of the intriguing aspects of Fazzän duricrusts is their wide variety. Calcrete, 
gypcrete and cal-silcrete occur in the study area and sometimes all are present at the 
same location. Furthermore, some of these duricrusts appear to cap organic-rich lake 
sediments. However, a thorough understanding of the processes involved in duricrust 
formation is necessary if we are to use them as palaeoenvironmental evidence. 

Duricrusts are hardened crusts that are a product of various geochemical process- 
es resulting in the dissolution, mobilisation and precipitation of a variety of minerals 
present within the vadose (subaerial) zone. Such processes are cumulatively known as 
diagenesis. They may be preserved as surface crusts or be found at various depths 
below the surface down to the ground water table. 

Duricrusts are commonly found in low-latitude regions from arid through to 
tropical environments. They form in a wide range of geomorphological settings as a 
result of a number of different controlling processes. For example, indurated crusts 
can form in lake or ephemeral lake (pan) settings, in river channels or on weathering 
surfaces. Water, containing minerals in solution, moves vertically and laterally through 
deposits by processes of drainage and evapotranspiration as a result of capillary rise. 
Over time the concentration of vadose waters with respect to elements such as 
calcium and silica leads to supersaturation and eventually to precipitation of crystals. 
Different geochemical processes occur in different locations in the landscape and at 
varying rates, and this will affect their preservation potential. 

In Fazzàn, calcretes and gypcretes are the most common duricrusts; cal-silcretes 
and silcretes are present but are relatively rare. 


Calcretes 

Calcretes are cemented by calcium carbonate (CaCO), and tend to form where 
moisture is deficient (Goudie 1983). Most calcretes form where rainfall is between 400 
and 600 mm p.a. but in some areas it may be higher (although evapotranspiration rates 
are high in such environments). Phreatic calcretes (associated with the groundwater 
table) tend to form in more arid conditions and pedogenic (soil-related) ones in 
slightly wetter environments. 
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Mechanisms involved in inducing precipitation include decreasing the partial 
pressure of carbon dioxide; increasing the pH to above pH 9.0; evaporation; bio- 
logical activity including evapotranspiration; and the common ion effect (Wright and 
Tucker 1991). The sources of carbonates for the cement can be quite variable. 
Dissolution of bedrock or sediment, aerosols, rainfall, groundwater, river or lake 
water, shells, plants and sea spray (in coastal locations) are some of the more common 
sources (Gardner and McLaren 1994). 

Calcretes are abundant in the Wadi al-Ajäl and in both the southern part of the 
Ubari Sand Sea and the northern part of the Murzuq Sand Sea. These sand sea 
calcretes are predominantly found in the interdune areas (see Fig. 2.9a/b), which are 
likely to have been damper than dune crests as they are closer to the groundwater table. 
West of Jarma, and particularly west of Ubari, calcrete surfaces are easily identified due 
to the lack of disturbance of the surface by human activity, and are often 
partially covered by thin sheets of drifting sand or low dunes. Extensive fields of 
highly indurated calcrete fragments, ranging from pebble to boulder size, are common 
to the south of the Ubari — Ghat road west of Ubari, close to the escarpment edge. 
Indurated calcrete in spoil heaps next to an Islamic gasr east of al-Fjayj suggests that 
sub-surface calcrete layers may be widespread throughout the Wadi al-Ajäl. The size 
and appearance of these fragments resemble those of calcretes found near the base of 
the escarpment west of Ubari. 

Although anthropogenic activity and surface sediment transport processes have 
resulted in the obliteration of most palaeoenvironmental features within the Wadi al- 
Ajal, calcretes can be found in sections in some of the wells in the wadi area (e.g. at 
26.57517N, 12.94617E). The duricrusts in the wells are highly indurated with displaced 
floating clasts, minimal porosity and replacement of grains. There are no laminations 
in the well calcretes and a lack of evidence of biological features such as rhizoliths 
(mineralised plant roots) and needle fibre cement. This suggests a groundwater origin 
— in the zone of intense evaporation and capillary rise directly above the water table. 


Silcretes and cal-silcretes 

Siliceous crusts may develop in highly alkaline evaporitic basins and in association with 
micro-organisms. Silcretes are found in a variety of geomorphological settings, of 
which the most common are in association with remnants of palaeosurfaces, pan 
margins and in palaeodrainage systems. There is a great deal of debate as to whether 
silcretes are a result of weathering, hydrological processes or pedogenesis (Watson and 
Nash 1998). 

The most commonly cited source of silica is as a result of chemical weathering of 
silicate minerals. Other sources are from aerosols, silica-rich plants and micro-organ- 
isms such as diatoms. Transportation of silica-rich solutions is mainly in the form of 
vertical and/or lateral movements of groundwater, pore water and surface water. 
Apart from the quartz sands of the Ubari and Murzuq sand seas, the Murzuq 
Sandstone Formation is also rich in quartz, so there is no shortage of surficial quartz 
from which the silica cement could have been derived. 

Analysis of the micromorphology of the cal-silcretes and silcretes in the Murzuq 
Sand Sea reveals evidence of cement replacement, suggesting that they were original- 
ly calcretes that have had the carbonate cement replaced or partially replaced by silica. 
This may be as a result of changes in the pH of the pore waters. 


Gypsum crusts 

Gypsum crusts, or gypcretes, are only preserved in very arid areas, as their calcium 
sulphate cement (CaSO,.2H,O) is more soluble than calcium carbonate or silica. 
In Fazzan they are present as surface crusts above calcretes, generally as a massive or 
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powdery deposit that often forms an erosion-resistant horizon at the land surface. 
Water pumped from wells in Fazzan is rich in both calcium and sulphate (Table 2.1), 
suggesting that groundwater may be the source of the gypsiferous cement. 


Element Tuwash well Jarma well al-Ghrayf well 
Ca 94 12 296 

Mg 13 5 45 

Na 36 7 177 

K 8 7 6 

CI 61 na na 

S 220 na na 


Table 2.1. Water chemistry data (ppm) for three wells in the Wadi al-Ajal study area, 
determined by ICP-MS. Note the considerable variation in salinity. Depth of wells uncertain. 


Apart from the cement in gypcretes, gypsum is found in a variety of crystal forms 
throughout Fazzan. Desert roses are large intergrowths of lenticular gypsum crystals 
and are found within sands and silts of the Wadi al-Ajäl. Desert roses form by 
displacive crystallisation in the host sediment under arid conditions, and are indicative 
of a fluctuating groundwater table. Large amounts of gypsum and anhydrite (gypsum 
with the water of crystallisation driven off) are found in the form of old springlines 
along the base of the escarpment. 


PALAEOLAKE SEDIMENTS OF THE WADI AL-AJAL 

Large expanses of palaeolake sediments are found along the mountain front at the 
base of the escarpment around and to the west of Jarma. The duricrusts associated 
with these sediments are clearly distinguished as bright areas in Band 1 of the TM 
imagery, and this enables remote sensing to be used to map their extent. They are 
found on either side of the road to Ghat up to 140 km west of Ubari (Fig. 2.13). A 
good example can be found at 26.46422N 12.41461E. Here, a full sequence of palae- 
olake sediments is evident in section, with a basal mottled yellow layer overlain by red 
silts with root casts, interpreted as lacustrine sediments. This, in turn, is overlain by 
grey organic lacustrine silts with numerous mollusc shells. These deposits are usually 
capped by duricrusts, predominantly calcretes and cal-silcretes overlain by a thin 
capping of gypsum crust in places. This juxtaposition of sediments and duricrusts 
could be explained by the gradual desiccation of a large lake, which culminated in 
gypsum precipitation and was followed by weathering, duricrust formation and 
extensive deflation so that now only remnants of the lake shorelines are left in 
favourable positions protected from erosion. 

Under the scanning electron microscope (SEM) there is evidence of an organic 
control on the formation of these calcrete duricrusts, with abundant calcified tubules 
and filaments of soil micro-organisms present (Fig. 2.14). It is clear that these crusts 
ate derived from lake sediments, as in thin section a number of small shell fragments 
are present within the calcrete. Shells within the duricrust are too poorly preserved for 
dating; however, mollusc shells found in the grey organic silts beneath them are well 
preserved. At all sites where shells have been found, Me/anoides tubercolata has been the 
dominant species, but Budinus truncatus is also common at some locations. Both M. 
tubercolata and B. truncatus have been found in Holocene lacustrine deposits in Wadi 
ash-Shati by Petit-Maire eż al. (1980) and in the ‘Arq Wan Käsä and the Murzuq Sand 
Sea by Girod (1998), who describes these species as being widespread throughout the 
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Fig. 2.14. Scanning electron micrograph showing abundant calcified tubules and filaments of soil micro- 
organisms, evidence of organic control on the formation of calcretes in the Fazzan. 


Mediterranean, Middle East and Africa. He identifies the following species: Valvata 
nilotica, Heleobia aponensis duveyrieri, Melanoides tubercolata, Lymnaea natalensis, Afrogyrus 
oasiensis, Segmentorbis angustus, Biomphaleria pfeifferi and Bulinus truncatus. Girod (1998) 
describes an absence of typically tropical species, with Fazzan species being part of the 
paleoarctic-Mediterranean group. Me/anoides tubercolata can exist at a range of salinities 
in diverse environments, but is absent from locations subject to periodic aridity, 
indicating that Fazzin environments in question must have been characterised by 
perennial water bodies, whose salinity is likely to have fluctuated over time. 

The sediments and duricrusts at the base of the escarpment define the southern 
limit of the postulated palaeolake. In a few locations they terminate just below 
deposits containing numerous rounded pebbles, interpreted as beach deposits. These 
pebbles are most evident at a site south of Jarma, where they are associated with what 
appears to be a wave-cut platform etched into a promontory of the escarpment 
(26.510267N; 13.08636E). It would take a lake a considerable amount of time to form 
a topographic feature like this in solid bedrock, suggesting that the lake level was at 
this height for a considerable amount of time. The height of this lake shoreline 
feature was measured using Differential GPS (Table 2.2) in order to estimate the height 
of the palaeolake surface. On the opposite side of the Wadi al-Ajal depression, 
location of the northern shoreline was more difficult; the fringing dunes of the Ubari 
sand sea will not retain topographic evidence of a shoreline in the same way as the 
bedrock escarpment to the south. The height of the highest outcrops of organic rich 
lake sediments containing mollusc remains were measured instead (sites 5 and 6). 
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Point Latitude Longitude Elevation (metres 
above mean sea level) 
1. S shoreline, Jarma 26.510267 13.08636 497.34 


+ 


2.5 shoreline, Jarma 26.508577 13.08532 497.89 
3. S shoreline Jarma 26.507161 13.08136 498.78 
4. S shoreline al-Ghrayf 26.507161 13.08136 509.58 
5. N shoreline, duricrust deposit 26.599113 13.08031 464.41 
6. N shoreline duricrust deposit 26.560403 | 13.07078 458.02 


Table 2.2. Locations and heights of probable palaeolake shorelines (DGPS co-ordinates in decimal 
degrees). 


These results indicate a lake surface approximately 500 m above mean sea level. 
Variability around this height may be caused by errors in our location of beaches, or 
by slight tectonic movement that may have occurred since the desiccation of the lake, 
and ground settlement due to abstraction of groundwater. Sites 5 and 6 are potential- 
ly more error-prone as they are characterised by a deflation surface and are therefore 
probably somewhat lower than the original shoreline position. Alternatively the 
different beach heights could represent separate high stands of the lake, the lower 
levels being slightly later. 

The Differential GPS results have two implications for further research. Firstly, we 
might expect to find more lake deposits in the vicinity of the 500 m amsl contour, in 
regions away from the escarpment, where lake shorelines are much harder to find and 
define, presumably due to erosion. To date we have found a number of duricrust 
outcrops along the northern shoreline of the Jarma Playa using remote sensing data. 
They show up clearly in the ERS imagery, due to their greater surface roughness 
compared with the surrounding sand surfaces. These duricrusts, situated between the 
Wadi al-Ajal and the Ubari Sand Sea, extend from east to west over a distance of some 
150 km, and are preserved as a series of patches, often characterised by inverted relief 
due to their greater resistance to aeolian erosion (Fig. 2.15). Their surfaces are covered 
in calcrete gravel; topographically higher patches are rich in roots and were probably 
sites at the edge of the water body. Calcreted roots often pointing skyward, have 
become exposed as a result of the erosion of loose sands; examples can be found at 
26.52455N, 12.58105E; 26.51901N, 12.58170E; and 26.48197N, 12.42327E. In many 
areas Melanoides tubercolata shells can be found on the surface, though their preserva- 
tion is poor and we have not yet found any that could be dated. At one location in this 
region (TWE 43: 26.598179N 13.1036E) we have also found 12 individuals of 
Corbicula africana. At GER 36 (26.59994N, 13.07950E) the duricrusts are underlain by 
dark, organic sediments similar to lake deposits identified adjacent to the escarpment. 
Thus, the duricrusts appear to be predominantly calcified lake sediments with abun- 
dant root casts, associated with sediments containing freshwater gastropod and bivalve 
shells. On these duricrust surfaces are numerous scatters of lithic artefacts, indicating 
significant human activity around the edge of the lake. We cannot yet determine if the 
southern beaches and northern shoreline duricrusts are contemporaneous; however, 
elevation data obtained using Differential GPS provide evidence that the northern and 
southern shoreline features are related, and represent shorelines of a large palaeolake 
with a surface height of around 500 m amsl, bounded by the escarpment in the south 
and by the sand sea in the north. 

The Differential GPS results enable us to determine the area of the palaeolake. 
The GTOPO30 digital elevation model (DEM) produced by U.S. Geological Survey 
provides elevation estimates at 30-arc seconds intervals (approximately 830 m by 
830 m at these latitudes), but large strips of this DEM are grossly in error, with the 
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Fig. 2.15. Field photograph of duricrust outcrops on the southern edge of the Dahan Ubari. These are 
interpreted as marking the northern shoreline of the Wadi al-Ajal palaeolake, but their elevation is like- 
Jy to have been lowered by aeolian erosion. Small rucksack for scale. 


escarpment and Ubari Sand Sea being smoothed out in the area east of Jarma. 
Nevertheless, these results do enable a first attempt at estimating the size (76,250 km?) 
and perimeter (2,500 km) of the palaeolake. Because of the serious errors in the DEM, 
this should be regarded as a preliminary estimate. However, in general terms it appears 
that the lake had one arm in the Wadi al-Ajal that went from Sabha, terminating to the 
west of Ubari. Other arms of this lake would have stretched from Sabha along Wadi 
ash-Shati and Wadi Barjuj (Fig. 2.16). 

Currently we have only dated a few gastropod shells found at al-Ghrayf; thus the 
timing of this postulated lake is not fully elucidated. Uranium/Thorium dates of the 
Melanoides tubercolata shells give ages of 61000 + 12000 BP, 69000 + 3000 BP, 71000 + 
6000 BP, 82000 + 3000 BP and 84500 + 4600 BP (White e al. 2000). These dates are 
consistent with Saharan palaeohydrology. Dating of palaeolake deposits and associat- 
ed material suggest the existence of large water bodies in western Egypt from 90000 
to 65000 BP (Szabo ef al. 1995), southern Tunisia at about 150000 and 90000 BP (Causse 
et al. 1989), southern Algeria from 90000 to 75000 BP (Fontes and Gasse 1991), and for 
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Fig. 2.16. Fazzan palaeolake estimated from Differential GPS heights of known shorelines and 
GTOPO30 digital elevation model. See text for discussion. 


the Wadi ash-Shati in the Libyan Fazzan, to the north of the study area at 163000 
+20000/-15000 BP and 90000 + 2000 BP (Petit-Maire e al. 1980). However, it is inter- 
esting to note that though there has recently been extensive dating and archaeological 
studies of palaeolake deposits in the higher elevation regions between Ghat and the 
Murzuq Sand Sea (Cremaschi 1998a), none of these lakes appear to be older than 
10000 BP. 

This apparent agreement in dates between our study in the Wadi al-Ajal and that of 
Petit-Maire ef al, (1980) in Wadi ash-Shati is complicated by developments in 
Uranium/Thorium dating techniques in recent years. As a comparison between the 
two projects, we collected Cardium (Cerastoderma glaucum) shells from Wadi ash-Shati 
and dated them at 43000 + 5000 BP and 47000 + 5000 BP using recent 
Uranium/Thorium correction techniques. If these samples are dated using the uncor- 
rected method of Petit-Maire eż al. (1980) they provide dates similar to those they 
report (100000-90000 BP). Thus, the lake present in the Wadi al-Ajal, sometime 
between 60000 and 85000 BP, appears to be earlier than the lake in Wadi ash-Shati, 
sometime between 40000 and 50000 BP. These dates do not coincide with the above 
lake high-stand episodes for the Wadi al-Ajal or the Sahara in general. However, it 
should be noted that material associated with past lake high-stands occurs at signifi- 
cantly lower elevations in Wadi ash-Shati than in the Wadi al-Ajal, and that the sepa- 
rate groundwater reservoirs associated with lakes in these two regions exhibit limited 
or negligible interaction (Pallas 1978). The Cardium terraces dated by Petit-Maire e/ a/. 
(1980) to yield the dates given above lie some 150 m below the 500 m amsl shoreline 
features in the Wadi al-Ajal. It is therefore plausible that a lake high-stand episode 
limited to Wadi ash-Shati occurred some 40-50000 BP, as a result of changes in 
groundwater levels in the lower aquifer, which does not affect the Wadi al-Ajal. 
Nonetheless, further collection and dating of molluscs and lake sediments are 
desirable to clarify this situation further. 
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Fig. 2.17. An 812 km2 section of the Daban Ubäri mapped in detail using remote-sensing and field 
surveys, showing 29 palaeolake deposits. 


PALAEOLAKES OF THE UBARI AND MURZUQ SAND SEAS 
The Ubari Sand Sea is characterised by numerous palaeolakes. In one sample area 
north-west of Ubari we have surveyed an area of 812 km?, identifying 29 palaeolake 
basins (Fig. 2.17). Another large palaeolake exists north-east of Ubari and others have 
been noted north of Jarma. These lakes are located in interdune corridors and appear 
to lack any interconnecting drainage network, suggesting that they formed by a rise in 
the groundwater table during a wetter phase or phases in the past. To date we have 
visited several of these lakes lying up to «12 km into the Ubäri Sand Sea. Extensive 
deposits of duricrust associated with lake sediments were found at the following 
locations: (a) 26.6396N, 11.9462E (EDU 2); (b) 26.7497N, 12.4265E (EDU 18); 
(c) 26.7082N, 12.9025E (EDU 5); d) 26.7363N, 12.3705E (EDU 28) (see Figs 2.9b, 
2.17). At EDU 2 the lake deposits had been subjected to considerable aeolian deflation 
forming inverted relief and yardangs, as these locations are relatively more resistant to 
aeolian erosion than the surrounding loose sands (Fig. 2.18). The large expanse of 
duricrust overlaying palaeolake sediments suggests that a single lake, at least 3 km by 
1 km in extent, existed here. Numerous lithic artefacts attest to significant human 
activity. Six and a half kilometres east of this site, extensive pan calcretes within an 
interdune have also been identified. EDU 18 was of a similar nature, but of more 
pronounced relief, with numerous large mesas exhibiting thick calcrete crusts 
overlying lake sediments and grey-green friable silty sand. EDU 5 exhibited a range of 
surfaces including calcrete, aeolianite with rhizoliths and gypsum crust. Calcretes 
exhibited spaces where large roots had previously existed, and petrified roots were also 
apparent. Thick calcrete crusts (about 0.75 m) capped mesas of lake sediment some 
8-10 m above the lowest level of deposits. Lower mesas suggest more than one stand 
of this lake. This site was exceptionally rich in lithics, including Acheulean hand axes 
as well as Holocene microliths. EDU 28 was less extensive and exhibited the lowest 
relief, comprising a calcrete surface over lake sediments. This site was notable for the 
construction of an antenna tomb built on top of the duricrust layer from slabs of 
calcrete (for the tomb type, see below Chapter 6). Samples of lake sediment 
were obtained for optically stimulated luminescene (OSL) dating from EDU 2; dark 
organic sediments were sampled at the other three sites for accelerator mass 
spectrometer (AMS) dating. 

Though the dating results from the samples acquired at the above sites are not yet 
available, the deposits appear to be similar to those described by Cremaschi (1998) in 
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Fig. 2.18. Field photograph of palaeolake deposits in Daban Ubari from area represented in TM image 
in Figure 2.9, illustrating inverted relief due to preferential erosion of the surrounding surface. 


the northern margins of the Dahan Murzuq and the ‘Arq Wan Kasa near Ghat. These are 
of Holocene age, formed during two sedimentary cycles, one starting around or before 
8445 + 160 BP and terminating around 7400 BP, and the other at 7325 + 130 BP and 
culminating in a lake high-stand around 6600 Bp. Lake sedimentation was interrupted 
for some time between 8000 and 7300 BP, around the time of the documented Saharan 
arid phase coinciding with northern hemisphere cooling (Nicholson and Flohn 1980; 
Alley ef al. 1997; Barber et al. 1999). The lakes were still in existence in the 6 millen- 
nium BP, but their levels were probably dropping at this time; they later turned into 
sabkhas as the region became hyper-arid. Cremaschi (1998a) suggests that these lakes 
were formed as a result of a rising water table, and describes possible terraces 
formed by earlier Pleistocene lakes in the same region. They are associated with 
archaeological remains, bioturbated peat including wood fragments, calcerous mud and 
caliche crusts, and occur at different levels within the interdune corridors. Similar 
deposits are present in the ‘Arq Wan Käsä, although here the lake floors are bedrock 
rather than sand. 

The palaeolake deposits of the Ubari Sand Sea generally occur at elevations below 
530 m amsl, although at 26.61372N, 12.07889E they were recorded at around 560 m 
amsl, abutting against the southern edge of the sand sea. The sediments at this site 
consisted of green sands overlain by white laminated lake sediments capped by 
calcrete, forming mesas about 4 m above the surrounding surface. Their position at the 
edge of the sand sea, and the limited extent of these particular deposits suggest that 
they may represent a relatively localised lake level controlled by the topography and 
hydrology associated with the surrounding sand dunes, rather than being characteris- 
tic of the Wadi al-Ajal/Irawan in general. Indeed, it is unclear whether the palaeolakes 
of the Ubari Sand Sea were connected with water bodies in the Wadi al-Ajal/Irawan 
or whether they were a manifestation of locally increased groundwater levels. While 
the wadi regions appear to have been inundated at various times throughout the 
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Pleistocene, the hydrological situation in these areas during the Holocene is unclear; 
the existence of playa surfaces indicate that the central parts of the Wadi al-Ajal 
contained water bodies, but the maximum Holocene water level of these bodies is 
uncertain. 

There is considerable evidence of an extensive set of lakes in the west of the 
Murzuq Sand Sea (Cremaschi 1998a); however, the eastern and northern central 
portions of the sand sea have not yet been investigated. Remote sensing suggests that 
there are many lakes in these regions, though perhaps they are not as common as in 
the west. To date we have visited two palaeolake sites in the north-eastern sector of 
the Murzuq Sand Sea: near ash-Sharraba (BBG 13: 25.58602N, 13.17306E; 25.95038N, 
13.13226E), and at MAR 10 (26.03745N, 13.30949E). At the last site, lake sediments 
form extensive terraces associated with abundant archaeology, including Garamantian- 
type cemeteries. All the sites are characterised by scattered patches of calcrete, 
cal-silcrete and silcrete now forming inverted relief. These duricrusts are generally 
highly indurated, grey in colour, with a rubbly/pebbly texture. The cements are pre- 
dominantly made up of finely crystalline micrite with small amounts of later-stage 
coarser sparry crystals that have displaced the largely quartz matrix. The fine size of 
the crystals may be a result of rapid precipitation under conditions of high evapora- 
tion. In places rhizoliths (Fig. 2.19) are abundant and are a result of calcium carbon- 
ate precipitation around plant roots. Under the scanning electron microscope there is 
no evidence of any calcified organic structures indicating biological activity within 
these samples, unlike the duricrusts of the Wadi al-Ajal. The cements are a mix of a 
primary calcrete phase followed by a later-stage partial replacement by silica. Fig. 2.19 
shows the typical cement fabric of a duricrust sample from the Murzuq Sand Sea. 


Fig. 2.19. Scanning Electron Micrograph showing fabric of duricrusts of a Murzuq sand sea palaeolake. 
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PLAYAS OF THE WADI AL-AJAL 

Apart from the evidence for a Late Pleistocene palaeolake, a chain of more recent 
ephemeral lakes (playas) occupies topographic depressions at the base of the Wadi al- 
Ajal. They are characterised by extensive polygonal mud flats exhibiting varying 
degrees of salt crust development. The playa north of the town of Jarma (see Fig. 2.3) 
has extensive areas of mudflats with a thin, ephemeral halite crust. Playas further 
to the east are more saline, resulting in a much rougher surface, caused by extreme 
haloturbation forming features such as thrust polygons and mud volcanoes. Because 
of their extreme surface roughness (Millington e a/ 1995), they show up as bright 
(high backscatter) targets in the ERS radar images (Fig. 2.8). 

The mechanical excavation by the local authorities of a deep trench from the south- 
ern shore to the centre of the playa north of Jarma, provided the opportunity for a 
detailed sedimentological study to be undertaken. Trench sections were examined and 
logged at intervals of between 40 m and 450 m, dependent on visible sedimentologi- 
cal variation in the sections (Fig. 2.20). The playa is underlain by aeolian sands beneath 
1-2 m thickness of laminated fine-grained red silts and clays indicative of lacustrine 
origin. Fossils are absent from these sediments, but they contain an increasing 
concentration of lenticular gypsum crystals towards the top of the trench, indicative 
of intense evaporation. This stratigraphy suggests that sometime in the past a lake 
became established on a sand sheet surface at the base of the Wadi. After a period of 
deposition of fine clastic sediments the lake became desiccated with more concentrat- 
ed saline waters inducing displacive gypsum crystallisation within the near surface 
sediments and finally an ephemeral halite efflorescence on the surface. 

In order to date this lake, samples were collected for optically stimulated lumines- 
cence at the top of the basal aeolian sand layer (3 m depth) and in the lacustrine clay 
layer 2 m depth). The optically stimulated luminescence dating failed to provide a 
reliable date for the sand layer but the lacustrine clay yielded a date of 5900 + 1000 BP. 
It is interesting that a lake should be here at this time, as this was shortly before the 
onset of the final desiccation of the Sahara around 5000 BP (Claussen ef a/ 1999; 
Cremaschi 19982). 

Another line of evidence indicating the intensification of aridity and consequent 
lowering of the groundwater table in the Wadi al-Ajal is provided by the palaeospring- 
line gypsum deposits mentioned above. We have successfully dated four such deposits 
using the Uranium/Thorium technique applied to the outer leachate of individual 
crystals, in order to determine the last phase of crystal growth and therefore the age 
at which the springs dried up. The results indicate that the four sampled springs dried 
up at 4100 + 700 Bp, 3000 + 2000 BP, 3500 + 1200 BP and 4000 + 2100 BP. These dates 
are of considerable significance to the FP, as they provide some age control on the 
lowering of the aquifer and presumably on the need of the inhabitants to start large- 
scale construction of foggara irrigation systems (cf. Chapter 7 below). 


SUMMARY OF THE GEOMORPHOLOGY COMPONENT OF THE FP 
1997-2001 

The geomorphology and palaeoenvironmental reconstruction component of the FP 
has focussed on duricrusts and palaeolake deposits. Dating and geomorphological 
interpretation suggest that a very large lake filled the Wadi al-Aja] around 85000 BP. 
There is some apparent inconsistency between dates obtained from the Wadi al-Ajal 
and the Wadi ash-Shati, which requires further study. There is also widespread 
evidence of numerous smaller lakes in the Wadi al-Ajal and in the Ubari and Murzuq 
sand seas. As yet we have not dated any material from the sand seas and therefore 
cannot relate them to the deposits found in the Wadi al-Ajal. However, the existence 
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within both the Murzuq and Ubari Sand Seas of duricrusts and other lake deposits of 
a similar nature to those found in the Wadi al-Ajal indicate that the sand seas have been 
a feature of the region throughout the period relevant to this study. These deposits 
also demonstrate that interdune lakes have been common in the past, although 
these were not necessarily contiguous with water bodies in the Wadi al-Ajal itself. By 
analogy with the findings of Cremaschi (1998; 2001), and to judge by the extensive 
Holocene artefactual evidence associated with our palaeolakes, it is likely that at least 
some of the duricrusts in the sand seas (and possibly elsewhere) represent material of 
Holocene age, but further investigation is required to allow further precision. The 
chain of small lakes or playas along the base of the Wadi al-Ajal appears to have been 
full of water around 5900 + 1000 BP. Springs still appear to have been active along the 
base of the escarpment up to about 3000 years BP. 


CLIMATIC AND ENVIRONMENTAL CHANGE IN THE SAHARA 

Late Pleistocene climatic variability 

The above findings relating to geomorphological indicators of past environments 
should be interpreted within the context of global climatic change and its impact on 
the Sahara in general and Fazzän in particular. Our current understanding of the 
global climate system indicates that arid phases in the Sahara have generally coincided 
with glacial conditions in the northern hemisphere, with humid episodes being 
associated with interglacial stages. Glacial conditions result in lower sea surface 
temperatures, reduced evaporation, lower atmospheric moisture availability and 
decreased atmospheric instability. Atmospheric subsidence may be further enhanced 
by increased coastal upwelling resulting from intensified zonal atmospheric circulation. 
All these processes will affect African rainfall, although a southerly displacement of 
the zone of westerly cyclones may increase rainfall along the North African coast. 
In this case, subtropical high pressure regions will also be displaced southwards, result- 
ing in increased subsidence and enhanced aridity over the Salil (Nicholson and Flohn 
1980; Szabo eż al. 1995). 

Evidence from lake sediments in north-western Sudan and south-western Egypt 
indicates five humid episodes at about 320000-250000, 240000-190000, 155000- 
120000, 90000-65000 and 10000-5000 BP (Szabo ef a/ 1995). Kowalski e al. (1989) 
describe a rich faunal assemblage derived from sediments of two consecutive lakes at 
Bir Tarfawi in south-western Egypt, which dates to around 135000 BP. They suggest 
that this area received at least 500 mm of rainfall per year during this period. Two 
humid episodes have been identified in southern Tunisia at around 150000 and 90000 
BP (Causse e al. 1989). Gaven ef al. (1981) suggest that the major lacustrine phase in 
this period took place around 130000 BP, preceding the moist “climatic optimum" 
associated with the last (Eemian) interglacial commencing around 125000 BP. They 
suggest that dates from around 90000 BP represent a separate, less humid phase, and 
identify a possible similar phase around 40000 BP. However, the 40000 BP dates have 
since been questioned; Causse ef al (1988; 1989) have suggested that the last 
Pleistocene humid phase in the western and northern Sahara occurred between 80000 
and 100000 BP. 

Cremaschi (1998) describes sequences of palaeosols in south-western Fazzän as 
indicating a number of alternating arid and humid episodes during the Quaternary. 
Thermoluminescence (IL) and optically stimulated luminescence (OSL) dating of 
fossil dunes at the base of stratigraphic sequences in rockshelters at Wan Afüda and 
Wan Atäbü (Akäküs region, south-western Fazzän) indicate arid conditions for a range 
of dates between 50000 and 100000 BP, although the uncertainties in the dating 
methods are such that the age of the oldest material may be as young as 80000 BP. 
(Martini e al. 1998). 
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The above data provide a context for dates acquired during the FP. 
Uranium/Thorium dating of Melanoides tubercolata shells from palaeolake sediments 
south of the town of al-Ghrayf yielded dates of between 61000 + 12000 and 84500 + 
4600 BP, generally consistent with the last well-established Pleistocene lake high-stand 
in the Sahara before the Last Glacial Maximum (LGM), as described above. Although 
some of these dates are later than that suggested for the lake high-stand, regional 
variations in environmental response to climatic change should not be excluded. 
Samples of Cardium (Cerastoderma glaucum) shells collected in Wadi ash-Shati during 
the 1999 field season dated to between 40000 and 50000 Bp. As discussed previously, 
the apparent contradiction between these dates and other palaeoclimatic interpreta- 
tions may be the result of the regional hydrology, and/or of a less extensive wet phase 
that led to limited recharge of aquifers in lower lying regions. 


The Last Glacial Maximum: an arid phase in Africa 

The period during the Late Quaternary that has been the subject of the most intensive 
study in terms of Saharan palaeoclimate and environment is that extending from the 
Last Glacial Maximum, around 21000 BP (Clark e a/. 1999; Hostetler and Clark 2000), 
to the onset of the latest phase of Saharan desiccation some 5000 years ago. The 
earlier part of this period (from 20000 to 12000 BP) was associated with generally 
enhanced aridity throughout most of Africa, although the northern Sahara and the 
Saharan highlands were wetter than at present for most of this period, as were parts 
of southern Africa (Street and Grove 1976). Rainfall in the southern Sähilian regions 
was reduced to 20-50% of present day amounts during much of this period, with the 
isohyets displaced some 500-700 km south of their current positions, and mobile 
dunes extending up to 5° further south than today (Talbot 1983). 

Nicholson and Flohn (1980) speculate that around the peak of the last glaciation, 
the extensive ice sheets of the northern hemisphere displaced the zone of westerly 
flow and cyclonic activity (and therefore the subtropical high pressure regions) south- 
wards, resulting in enhanced aridity over continental Africa. The general southward 
movement of the circulatory systems in the northern hemisphere would have been 
more pronounced than any similar northward displacement in the southern hemi- 
sphere, owing to the greater land area and larger-magnitude changes in ice cover in the 
former. The meteorological equator (where warm dry Saharan air meets cooler, moist 
oceanic air at the inter-tropical convergence zone (ITCZ) may well have been more-or- 
less coincident with the geographical equator. Today, the average position of the ITCZ 
is some 6° north (Hastenrath 1990), due to asymmetry between the hemispheres, with 
zonal circulation being more intense in the southern hemisphere. 

At the time of the LGM, aridity intensified and extended to previously wetter areas; 
highland and northern Saharan coastal regions were subject to a millennial-scale arid 
interval centred around 18000 BP (Nicholson and Flohn 1980). It may be speculated 
that, during the LGM, cooler temperatures led to such a reduction in evaporation and 
atmospheric instability as to inhibit rainfall even in the zone of westerly cyclones, 
while stronger easterlies due to an increased meridional temperature gradient may have 
led to increased upwelling off the West African coast, causing further subsidence. Both 
observational and modelling studies indicate significant cooling in the tropics at the 
LGM; groundwater studies in Oman indicate that average ground temperatures were 
some 6.5 + 0.6° C lower than today, while isotopic studies indicate different sources 
of atmospheric moisture at the LGM than today (Weyhenmeyer eż ,له‎ 2000). Hostetler 
and Clark (2000) suggest, based on glacial mass-balance models, that LGM tempera- 
tures in the tropics ranged from 3.5 to 6.6° C cooler than today, while Bush and 
Philander (1998) used a global climate model to infer intensified trade wind circulation 
and sea surface temperature decreases of up to 6° C in the tropical Pacific. 


Climatic and Environmental Change 69 


The arid-humid transition and the first Holocene humid phase 

The Pleistocene-Holocene boundary was marked by a general transition from arid to 
humid conditions in Africa, particularly pronounced in the Sahil and southern and 
central Sahara. Northern hemisphere temperatures rose rapidly and moisture availabil- 
ity increased around 14000 BP (Nicholson and Flohn 1980), resulting in rainfall 
patterns somewhat similar to today; rapid temperature increases are also recorded at 
some sites in the southern hemisphere around this time (Steig ef a/ 1998; Stocker 
1998). Cremaschi (1998) suggests that the period from 14000 to 9700 BP was the 
wettest epoch in south-western Fazzan over the past 16000 years, based on analysis of 
tufa deposits in wadis in the Tadrart Akakus. The general climatic amelioration in the 
Sahara after the LGM was punctuated by an arid period lasting several centuries and 
coincident with the cool phase known as the Younger Dryas in Europe (Thomas and 
Thorp 1995). Gasse eż al. (1990) find evidence for aridity between 10600 and 9300 BP 
in the northern Sahara, and between 10300 and 10000 BP in the Sahil, indicating some 
decoupling between the climates of these regions. After this dry episode, conditions 
reverted to those similar to or moister than today. By 10000 BP (the beginning of the 
Holocene), conditions in northern and central Africa were much moister than at 
present, and the Sahara was covered with semi-arid and seasonal vegetation (Ritchie 
1994). Lézine (1989) describes a 400-500 km northwards shift in vegetation zones in 
the central Sahara for around 8000 BP, with the northernmost migration of the 
Sahilian vegetation zone occurring around 8500 BP. Lake levels were at their highest 
between 9500 and 7000 BP (Jolly e al. 1998), and Lake Chad occupied several times its 
present area, with inter-dune lakes widespread throughout the Sahil and southern 
Sahara (Maley 1977). 

This general early Holocene arid-to-humid transition was not manifest everywhere 
in the Sahara; there is evidence that changes in the northwestern Sahara were out of 
phase with the central and southern Sahara, with aridity replacing the wetter conditions 
of the earlier cool period in Morocco and western Algeria (Nicholson and Flohn 
1980). It is also notable that dating of travertine by Cremaschi (1998) in the Akäküs 
mountains yields no date younger than 9000 BP, indicating that in the highlands of the 
south-western Fazzan, precipitation decreased around this time, at the height of the 
first Holocene wet phase. However, dating of lake sediments by the same author 
indicates that open water bodies were widespread in the adjacent dune fields between 
9000 and 8000 BP, with many lakes in these regions persisting until much later in the 
Holocene. Wet conditions have also been recorded in the Levant between 15000 and 
8000 BP, interrupted by a millennial-scale arid phase at around 11000 BP (Magaritz and 
Goodfriend 1987). 

Maley (1977) suggests that this Holocene humid phase was characterised by rainfall 
generated by tropical depressions such as the Sudano-Saharan and Khamsin 
depressions which today are responsible for rainfall in Saharan regions in spring and 
autumn. The low pressure associated with these depressions encourages the north- 
wards advection of moist air associated with the ITCZ, where warm dry Saharan air 
meets cooler ait of oceanic origin. It is the interaction between these systems which 
causes occasional rainfall over parts of the Sahara at the present time. Nicholson and 
Flohn (1980) suggest that during this first Holocene humid phase the summer position 
of the ITCZ was similar to or north of its present position. The northern hemisphere 
ice was still present, although reduced in extent. The remnant Laurentide and 
Scandinavian ice sheets would have been associated with quasi-stationary low pressure 
regions over eastern North America and east-central Europe. These factors, and 
continued intense circulation in the zone of westerly flow, would have led to the 
frequent development of depressions and cyclones over North Africa, which in turn 
would interact with moist air in the vicinity of the ITCZ to generate abundant rainfall. 
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The climatic regime would have consisted of monsoonal summer rains at Sahilian 
latitudes, with most of the Sahara subject to rainfall generated as the result of the 
interaction between mid-latitude and tropical circulation systems, explaining the 
abundance of lakes in the southern Sahara. Aridity in the northwestern Sahara may be 
explained by the northerly displacement of the sub-tropical high pressure region, 
shifting the zone of subsidence from the now-humid Sahil to the vicinity of Morocco 
and western Algeria. 


An arid interruption and the re-establishment of wetter conditions 

The humid phase described above was interrupted by a period of aridity lasting in the 
order of centuries sometime around or before 8000 BP, although the timing of this arid 
phase may not have been synchronous throughout northern Africa (Gasse and Van 
Campo 1994; Alley eż al. 1997). Between about 8400 and 8000 BP, a widespread cool- 
ing signal is evident in oxygen isotope records from Europe and Greenland (von 
Grafenstein eż al. 1998). Steiger and Mayewski (1997) describe palaeoclimatic records 
that indicate an abrupt climatic reorganisation lasting 200 years or less between 8200 
and 7800 BP at sites in equatorial East Africa, Antarctica and Greenland, as circulation 
underwent a transition to full postglacial conditions. Barber ef a/ (1999) argue that this 
period saw a cooling due to the collapse of a remnant of the Laurentide ice sheet, 
injecting cold, fresh water via Hudson Bay into the Labrador Sea. This would have 
resulted in a freshening of the North Atlantic, a suppression of deep water formation 
and a reduction in North Atlantic sea surface temperatures (Street-Perrott and Perrott 
1990). As well as reducing atmospheric moisture content and possibly inhibiting 
the development of rain-bearing convection systems, these changes would have 
significantly altered both the oceanic and atmospheric circulation; it is likely that all 
these factors contributed to a reduction in rainfall over much of northern Africa. 
There is indirect evidence that this arid period also affected Fazzàn, in the form of a 
stratigraphic gap in sequences of both lake sediments and anthropogenic cave fill 
in the vicinity of Wadi Tishünit on the east side of the Akäküs range, indicating a 
reduction in human activity. Calibrated radiocarbon dates of related material indicate 
that this phase occurred after 8990-8610 BP and before 8370-8140 BP (Cremaschi 
1998a); radiocarbon dating of organic sediments in the nearby ‘Arq Wan Kasa to 
around 7500 BP may indicate the desiccation of a swamp as a result of enhanced 
aridity. 

Around or soon after 7000 BP, conditions in much of northern Africa were more 
humid than today, but less so than during the first Holocene humid phase. Several 
authors describe a second moist phase occurring from 6500 to around 4500 BP (e.g. 
Maley 1977). Dating of calcerous mud and organic deposits from palaeolakes in the 
‘Arq Wan Käsä, south-west of the FP study area in the vicinity of Wadi Tishünit, 
suggest a lake high stand between about 6700 and 6000 BP (Cremaschi 1998a). Dating 
of lake deposits in the Murzuq Sand Sea as part of the same study indicate a lake high 
stand around 6600 BP. There were significant qualitative differences between the first 
and second moist phases. In contrast to the first Holocene wet phase, this second 
humid episode was characterised by wetter-than-present conditions throughout the 
southern and central Sahara, but arid conditions in northern regions (Nicholson and 
Flohn 1980). Pollen analysis indicates a more seasonal rainfall regime, with semi-arid 
savannah prevailing in many locations, including parts of Fazzan (Grandi ef a/ 1999). 

Maley (1977) suggests that the second phase was associated with West African 
Monsoon type rains similar to those occurring in the Sahil today, rather than the 
rainfall generation by Saharan depressions that characterised the first phase. Nicholson 
and Flohn (1980) suggest that monsoon rains in the second Holocene moist phase may 
have extended as far north as 30° N in the Atlas Mountains and Libya. If this was the 
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case, Fazzan would have been subject to summer monsoon rainfall as are parts of the 
Sahil today, and monsoonal precipitation would probably have amounted to several 
hundred mm/yr. Modelling studies by Kutzbach and Liu (1997) suggest an increase in 
the intensity of the seasonal cycle of solar insolation in the northern hemisphere 
at 6000 BP. Decreased aridity in northwestern Africa may be explained by the large 
reduction in northern hemisphere ice cover, leading to warming and a weakening of 
the hemispheric temperature gradient, and hence to a weakening and further north- 
wards displacement of the subtropical high over the eastern Atlantic. However, 
the remainder of the northern Sahara was subject to further aridity, as the factors 
previously resulting in the frequent generation of Saharan depressions were no longer 
present and the monsoon rains did not extend to the northern Saharan regions. 

It is notable that the second wet phase described above was associated with a warm- 
ing of the northern hemisphere and a cooling of the southern hemisphere (Nicholson 
and Flohn 1980), in turn probably associated with an intensification of the West 
African Monsoon. During the 20 century, decadal-scale warming (cooling) of the 
northern hemisphere relative to the southern hemisphere has been associated 
with increased (decreased) rainfall in the Sahil (Folland ef a/ 1986; Ward 1998). 
This relationship appears only to hold for a monsoonal rainfall regime; during the first 
Holocene wet phase the northern hemisphere was much cooler and the southern 
hemisphere warmer. The situation in northern Africa appears to have been mirrored 
elsewhere; environmental reconstructions for the Thar desert in north-western India 
reveal a similar pattern, with fluctuating lake levels in the early Holocene, followed by 
an abrupt increase at the time of the second Holocene humid phase in Africa (Enzel 
et al. 1999), suggesting that changes in the Saharan environment were a manifestation 
of global climate change. 


Saharan desiccation over the past five millennia 

Many indicators suggest a drying of northern Africa (relative to conditions around 
6500 BP) by 5000 BP (Lioubimsteva 1995), with lake levels reaching a minimum 
between 5500 and 4000 BP (Jolly e al 1998). Cremaschi (1998) has found evidence of 
increased aeolian erosion, sand incursions and the collapse of the roofs of rock 
shelters around 5000 BP in the Akakus, indicating that this region was also subject to a 
rapid desiccation. Pollen extracted from dung associated with Pastoral sites in the 
Tadrart Akaküs Massif indicates a desiccation from around 5000 to 3900 BP (Grandi e 
al. 1999). Evidence from other parts of the arid zone of the Old World indicate that 
the desiccation was not restricted to Africa but extended throughout the Near East and 
Asia (e.g. Enzel ef al. 1999). Cullen ef al. (2000) dated an increase in aeolian dust 
deposition in the Gulf of Oman to 4025 + 125 BP, and associate this with increased 
aridity in Mesopotamia and the collapse of the Akkadian empire. Modelling studies by 
Claussen e£ al. (1999) indicate that the onset of aridity in the Sahil-Sahara zone may 
have occurred in two stages, the first from around 6700 to 5500 BP and the second 
between 4000 to 3600 BP. They attribute the onset of this millennial-scale desiccation 
to changes in solar insolation over Africa resulting from cyclical variations in the 
Earth's orbital parameters. Faunal records of sea surface temperature off West Africa 
are consistent with these results, indicating cooling events at 6000 and 4600 BP (de 
Menocal ef al. 2000); earlier cooling events at 10200 and 8000 BP are associated with 
the arid episodes described above. 

Dates obtained from the FP are consistent with the above data relating to the last 
phase of Saharan desiccation. However, it is clear that limited upland rainfall and 
groundwater resources elsewhere were sufficient to sustain human activity in at least 
parts of Fazzan for some millennia after the onset of the Saharan desiccation. As 
discussed elsewhere in this volume, the Garamantian civilisation flourished until some 
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1500 BP ago by utilising groundwater available in the vicinity of the Wadi al-Ajal. It is 
not clear whether Garamantian occupation ceased as a result of diminishing water 
resources, although there is ample evidence that groundwater levels exhibited a lagged 
response to changes in rainfall in Fazzan. The authors have dated the drying-up of 
springline deposits to «4100-3000 BP. Cremaschi (1998) has dated Acacia trees in a lake 
basin in the ‘Arq Wan Kasa to 2375 + 110 BP, indicating that the gypsum crust on 
which they grew formed some time prior to this. Cremaschi and Di Lernia (1998) 
describe evidence of fluvial activity at 3900 BP along the main fluvial systems in the 
same region. They detail evidence of human activity in extreme south-west Libya 
during the Late Pastoral period (5000-3500 BP), concentrated around wadis and oases, 
with the ergs or ‘args being more-or-less deserted apart from evidence of ephemeral 
camps and hearths. It remains to be seen whether the Dahan Ubari, the Massak Sattafat 
and the Wadis al-Ajal/Irawan/Barjaj will reveal a similar chronological pattern. 


IMPLICATIONS FOR FAZZAN 

Figure 2.21 shows a summary schematic representation of the climate variations in the 
Holocene based on dating of lacustrine deposits in Fazzan. We have used the U/Th 
dates presented here and the radiocarbon dates tabulated by Cremaschi (1998). The 
results show presence of lakes (indicative of wet climate phases) starting at 10000 np, 
interrupting periods where lacustrine deposits are absent, indicative of dry phases. The 
dry phases at 6000 and 8600 BP appear to correspond with dry phases reported else- 
where in the Sahara (as discussed above), however, the absence of lacustrine deposits 
we find at 7000 BP has not been widely reported elsewhere and could simply represent 
a gap in our sampling. 
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Fig. 2.21. Schematic diagram of dry and wet phases in Fazzan during the Holocene. The data from 
10000 to 6000 BP are based on the frequency of radiocarbon dates acquired by Cremaschi (1998) from 
lacustrine environments in tbe Murzuq Sand Sea and the Wadi Tanzzuüft that we have calibrated. The 
black lines represent a schematic interpretation of the water level in Jarma Playa and the activity of springs 
in Wadi al-Ajal based on the OSL. and U/Th dates presented in this chapter. 
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Environmental change in the Libyan Fazzan must be understood within the context 
of general Saharan climatic and environmental change. The pluvial history of the 
Sahara over the latter part of the Quaternary has been determined largely by changes 
in high latitude ice cover and global temperature patterns. These changes have 
modulated African rainfall via their influence on regional scale oceanic and 
atmospheric circulation. In Saharan regions, rainfall may be generated by monsoon- 
type circulation, the development of spring and autumn Saharan depressions, or the 
winter passage of Mediterranean cyclones. Certain regions may receive rainfall from a 
combination of these mechanisms, with the relative importance of the different 
mechanisms changing over time and varying with geographic location. For these 
reasons, changes in regional hydrology are not likely to be synchronous throughout 
northern Africa. The nature and duration of lake high-stands will also be influenced 
by topography, catchment extent and subsurface geology. Although the formation and 
refilling of lakes appears to have been a more-or-less immediate response to increased 
rainfall, lakes may persist for some time after the onset of an arid phase depending on 
groundwater resources. 

All of these considerations are important for Fazzan, which is located at a latitude 
where both monsoon rains and precipitation generated by Saharan disturbances are 
likely to have been important at various times in the past. During the first Holocene 
humid phase, Fazzan is likely to have received rainfall generated by the interaction of 
Saharan depressions and moist air associated with the ITCZ, occurring in spring and 
autumn. Mediterranean cyclones may also have penetrated to Fazzan, resulting in 
winter rainfall. The second Holocene humid episode, different in nature to the first, is 
likely to have been characterised by summer monsoonal rainfall in Fazzan, perhaps 
with a more pronounced and restricted wet season. This phase corresponds to the 
Neolithic, or Pastoral, period in Fazzan. Work by Cremaschi (1998) indicates that the 
pluvial history of south-western Fazzàn closely followed the regional-scale Saharan 
pattern of two Holocene moist phases, separated by a multi-century arid episode 
around or before 8000 BP, and terminating with the widespread Saharan desiccation 
around 5000 BP. Since that time, desiccation has proceeded in the region, being 
controlled predominantly by the influence of the hydrogeology on groundwater levels. 
Although large bodies of open water probably disappeared within one or two 
thousand years of the onset of the last phase of desiccation, it is not clear whether the 
hydrologic environment has been stable since that time, or whether groundwater 
levels continued to vary as a lagged response to climatic change. Certainly there is 
evidence for groundwater surges in the past in Fazzan and elsewhere in the Sahara 
(White e al. 2000; Fontes and Gasse 1991), and some perennial open water bodies exist 
today in the sand seas, as do playas, representing a range of arid-zone lacustrine 
features. The groundwater record is further complicated by late 20'-century and 215t- 
century abstraction for urbanisation and irrigation; interviews with local farmers 
during the 2000 field season indicated that groundwater levels have fallen by tens of 
metres (up to 100 m according to some) in the last several decades in parts of the Wadi 
al-Ajal. 

These issues are of great importance from the geoarchaeological perspective, as the 
fate of the Garamantian civilisation is likely to be intimately connected with changes 
in groundwater availability. It is highly likely that the Garamantian culture arose as the 
result of the adoption of various coping strategies that enabled people to survive in an 
increasingly arid and hostile environment, with Late Pastoral societies concentrating in 
locations such as the Wadi al-Ajal where water was still present relatively near the sur- 
face. The increasing complexity of the societies in these areas would have developed 
in tandem with the need to adopt more technologically advanced methods of access- 
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ing groundwater, and these developments may be viewed as a process of autocatalysis. 
The demise of the Garamantian civilisation may or may not have occurred as a result 
of a failure of their irrigation technology as groundwater levels fell. This question can 
only be answered by further investigation of the response of the regional aquifers to 
climatic desiccation, and by assessing the long-term stability of the groundwater table 
over the past several millennia. Further research into the relationships between climate 
change and groundwater hydrology will therefore be invaluable to studies of Saharan 
archaeology and environmental change in general, and will also help to elucidate the 
potential consequences of present day groundwater use. 
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CHAPTER 3 
HISTORICAL SUMMARY 


By David Mattingly 


THE SAHARA IN HISTORY: KEY THEMES AND LACUNAE 

This chapter will provide an overview of the main sources, themes and events of 
Saharan history relevant to Fazzan. The history of Fazzän can be broken down into a 
series of key periods, with several clusters of themes. These are essentially: the 
Garamantian period ¢.1000 BC-AD 700 (including a late antique transition); the early 
Islamic period AD 700-1000; the later Islamic period 1000-1500; the Awlad 
Muhammad dynasty and early Ottoman rule ¢.1500-1813; later Ottoman and Italian 
rule 1813-1943. 

The Garamantian period is notable primarily for the rise of the Saharan civilisation 
known as the Garamantes and the local evolution of urbanism, irrigated agriculture, 
writing, etc.. But this phase of Saharan history also saw the introduction of the horse, 
camel and wheeled transport, the development of trans-Saharan trade and exchange 
(of ideas as well as goods), the interaction of the Garamantes with the Roman empire. 
Another theme is the mismatch between the actual conditions in Fazzàn in this period 
and the misconceptions (or prejudgements) of Greco-Roman (and later Arab) writers 
about Saharan peoples. There are many unresolved questions about the decline of the 
Garamantes and their afterlife (not least in modern mythologising) and this is linked to 
the sparse evidence of the first impact on Fazzan of the Arab invasion of North 
Africa and the initial spread of Islam in the Sahara. Another theme of the Islamic 
period is the consolidation of Trans-Saharan trade and the long-term consequences of 
this for regional centres of power in Fazzan (there was a shift of the centre of power 
from Jarma to oases in eastern Fazzan). Also important were the power struggles with- 
in medieval Fazzän and the influence of northern and southern neighbours. The rise 
of the Awlad Muhammad dynasty and the power of families and holy men of 
Moroccan origin is a key development of the early modern period. However, the rulers 
of Tripolitania to the north periodically contested the political and economic control 
of Fazzän. This intervention in Fazzän of the Tripoli-based government (Ottoman 
and Qaramanli) increased from the 1615 century onwards and at times resulted in direct 
control being imposed. A rise in slave trading and a decline of Fazzani agriculture in 
the early modern period were consequences of this external intervention. 

Some of these themes are susceptible to conventional historical study, whilst others 
are most easily addressed with the archaeological data. This chapter will review the 
historical data and construct a framework for understanding how these changes may 
have affected the people of Fazzan and their lifestyles. 


LATE PREHISTORIC SOCIETY IN FAZZAN 

Before turning to the historical periods, a few comments are required on the late 
prehistoric period, for which some further key themes can be identified, notably the 
transition to farming (first pastoralism, then crop production) and the emergence of 
complex societies. However, these are more susceptible to investigation through 
non-historical approaches and will be dealt with more fully in later chapters. We lack 
sources dealing specifically with the key period of the transition to farming in the 
(Neolithic) Pastoral period in southern Libya. Studies of rock-art and excavations of 
rock-shelter sites combine to suggest that this was a protracted process in the middle- 
late Holocene period (broadly from the 6t—1st millennium BC). The earliest evidence 
of fully domesticated animals in Fazzan is now thought to date to the 7 millennium 
BP (for key summary statements see Barich 1998; Cremaschi and di Lernia 1999; 
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di Lernia 1999; Muzzolini 1993c). The final stages of this process can be tracked in the 
evidence for irrigated agriculture in early 1* millennium BC contexts from the 
Garamantian hillfort of Zinkekra (van der Veen 1992). Some of this evidence will be 
reviewed below (Chapter 9). As we shall see, the Garamantes can be linked with the 
late Pastoral people of the region, but these connections can only really be explored 
archaeologically and our history of Fazzän properly starts with the rise of the 
Garamantian civilisation. 


THE GARAMANTES 

The Garamantes mark the start of recorded history in the Central Sahara and feature 
in numerous ancient writings (Table 3.1), though this evidence is not unproblematic 
(Desanges 1962, 93-96 remains the fullest discussion, though note Encyclopédie Berbère 
s.v. Garamantes, 2969-71; Breton 1974; Fantoli 1933; Mattingly 1995, 17-49). Not least 
of the problems is the fact that many of the references are fleeting allusions reliant on 
ingrained cultural preconceptions of the Mediterranean world or on literary tropes of 
antiquity. Desert regions and their populations produced a fair number of such #0poi 
(Abboudy Ibrahim 1992; Abd-el-Ghany 1992; Ball 1942; Desanges 1980, passim). 
There are also problems with reconciling the literary perception with archaeological 
reality. The most important point to grasp is that the majority of source references 
do not deal with the native population in isolation, but in terms of their contacts 
with Romans, Greeks or Carthaginians. The perspective thus always reflects a 
‘Mediterranean’ view of desert dwellers (Brett and Fentress 1996, 10-80). 


Date of 
source 


Source Description 


Herodotus 2.32-33 Tale of group of Nasamonian youths journeying southwest across the Sahara to a 
reat river (the Niger?). 
Inland and south of Psylli dwelled Garamantes (or Gamphasantes?), who reputedly 
shunned sight of other men, had no weapons of war and were defenceless. 
Describes hillocks of salt from top of which springs issue. Describes oasis of 
Ammon, a 10 day-journey from Thebes. Notes hot spring at oasis of Ammon (Siwa) 


that was cold in the day and hot at night. 


Describes oasis of Augila (modern Awjila), 10 days from Ammon. 


Next oasis beyond Augila (10-day journey) was in land of Garamantes. The 
Garamantes described as an exceedingly numerous people. Herodotus notes that they 
cultivated salty ground by spreading humic material over it. He also records that they 
herded cattle, noting the peculiarity of the cattle to graze backward. Garamantes 
situated a 30-day journey from the coast — most direct route was via land of 
Lotophages (Gerba). Reference to their hunting Troglodyte Ethiopians in 4-horse 
chariots. 


Herodotus 4.174 5 


Herodotus 4.181 


Herodotus 4.182 


Herodotus 4.183 5^ c. BC 


Garamantes situated 10 days’ journey from the next oasis to west where Atarantes 
lived, and 10 days W again there was a mountain called the Atlas and people called 
the Atlantes by another oasis, and 10 days beyond the Atlantes there was a salt mine. 
Timosthenos is cited as authority for location of Garamantes southwest of the Syrtes. 


Massinissa taking flight from Carthage, found refuge between the lesser Syrtes and 
the land of the Garamantes (2? c. BC). Suggests Garamantian territory extended 
quite close to the Emporia on the Tripolitanian coast. 

People of interior Libya practically unknown (only small part of territory visited by 
military expeditions or travellers). Indigenous inhabitants rarely travelled outside 
area and those that did could not be relied on to give accurate information. Most 
southern are Ethiopians, with Garamantes to the north of them. 

Above the Gaetuli was the country of the Garamantes from which came the 
carchedones (semi-precious stones known as Carthaginian stones). Garamantes lived 
9-10 days from Ethiopians and 15 days from oasis of Ammon. Generalised 
description given here of interior Libyan tribes - describes simple mode of life and 
dress, men have many wives and children, resemble nomads of Arabia. Notcs horse- 
rearing as very important (among Garamantes and Gaetuli?). 


5" c. BC 


Refers to the mythical Garamas. 


I* c. BC 


Herodotus 4.184- 
85 


Agathemeron 2.7 
Schol. ad Apoll. 
Rhod. 4.1495 = 
Frag. Hist. Graec 
4.294.4 

Livy 29.33 


Strabo 2.5.33 


Strabo 17. 3.19 
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Generalised comments on Libyan tribes of interior — notes their attention to their hair 
(braiding) and their horsemanship. Most cavalry armed with spears, small animal 
skin-covered shields. Some tribes also used bow and even chariots. 

c. BC Geographically imprecise reference to copper mines and 'Lychnite' and 
‘Carthaginian stones’ (both red stones?) found in mountains of desert. Notes that 
some desert dwellers reaped two crops of grain cach year, in spring and summer 
must be irrigated agriculture]. 

Describes country between Syrtis and Cyrenaica (a barren and arid region) occupied 
by Nasamones and Psylli and certain Gactuli and then Garamantes and to cast the 
Marmaridae who extended towards oasis of Ammon. Mentions uninhabited country 
between Augila and land of Garamantes. 


* c. BC Poetic reference to Garamantian king Iarbas (son of Ammon and the nymph 
Garamantis) and the many temples and altars to Ammon in his kingdom. 

* c. BC On the extension of the Roman empire under Augustus as far as the land of the 
Garamantes and to India (super et Garamantas et Indos proferet imperium). 

* c. BC Poctic description of Garamantes as ‘outermost’ - extremi Garamantes. 

Sc. AD Either late in the 1“ c. BC or early in the 1“ c. AD, P. Sulpicius Quirinius ordered to 
suppress the Marmaridae and the Garamantes. 

3 c. AD Poetic mention of plain ploughed by naked Garamantes. Context also indicates that 
the Libyan tribes were cavalry force and tent-dwelling people. 

Y c. AD Poetic mention of sole temple in interior Libya, dedicated by the ‘unrefined 


Garamantes' (inculti Garamantes) to Jupiter Hammon (this was evidently the site 
where the oracle was based, which appears to conflate the land of the Garamantes 
and oasis of Ammon). Describes ‘forest’ of trees supported by subterranean water. 
Garamantes separated from the Gaetuli by a tract of desert. Beyond Garamantes lay 
the Augilae, the Troglodytae and the Atalantes. Beyond these tribes, other races 
were scarcely human (c.g. Blemyac, Gamphasantes, etc.). 

More on sub-human tendencies of Atalantes (have no individual names, do not eat 
flesh and never dream) and Troglodytae (have no possessions, have squeaky voices, 
live in caves and cat snakes). Garamantian backward-grazing cattle noted, also fact 
that Garamantian women were held in common and men adopted as own whichever 
children they felt most resembled themselves. 

Reference to campaign of Cornelius Balbus in 20 BC against Cidamus (Ghadámes) 
and the Garamantes, starting from Sabratha and crossing desert from Cidamus to the 
Wadi ash-Shati where Thelgae (or Matelge) and Debris (or Dedris)-Garamantian 
oppida-were probably located (the latter with a hot spring). Mentions subjugation of 
Garamantian capital (clarissimum oppidum Garama caput Garamantum) by Balbus 
—Pliny lists other places and tribes mentioned in the triumphal procession, but not all 
are certainly in Fazzan. Mount Gyri indicated as location from which precious 
stones (gemmae) came. Reference to Garamantian brigands (/atrones) covering over 
well heads to impede pursuit to their desert heartlands and to the discovery in AD 70 


1% c. AD 


IS c. AD 


1% c. AD 


3 c. AD Tale of a Garamantian king who returned from exile accompanied by 200 dogs, 


of shorter route to Garamantian territory-the ‘head of the rock" road. 
Pliny 5.26 3 ¢. AD Garamantes lived ‘below the Psylli". 
Pliny 6.209 3 e. AD Deep desert location of Garamantes noted. 


attacking all who resisted him. 


2 C. AD Reference to ‘savage’ Garamantian (trux Garamas) 


2" c. AD Garamantian kings hunt onagers and ostriches 


Pliny 8.178 SC. AD Repeats Herodotus' story of backward-grazing Garamantian cattle. 
Pliny 13.111 9 c. AD Describes large date palms with fine fruit from deserts of interior Africa, including 
lands of the Garamantes. Most famous dates from Ammon (Siwa). 
Pliny 37.92, 37.104 | 1" c. AD Carthaginian or Garamantian stones listed as one of two main types of red stones 
(carbuncles)-the other main type was from India. The stones from the Sahara 
(formed in the mountainous country of the Nasamones) were smaller than those from 
India and of varied quality. The best type from the Sahara are known as Syrtitae. 
Seneca Herc. Oet. 1% c. AD Reference to the ‘scattered’ Garamantes (sparsus Garamans). 
1106-10 
Seneca Phaedrus 3 c. AD Reference to the *miserable' Garamantes (inops ... Garamans). 
68 
Silius Italicus St C. AD Poetic fantasy about Asbyte, daughter of Iarbas king of the Garamantes and nymph 
Punica 2.58 Tritonide. Account suggests Garamantian hegemony over many other desert peoples. 
Silius Italicus St C. AD Numerous allusions to Garamantes and other recruits from southern tribes serving in 
Punica 2.82-83; Hannibal’s army (context implies they are cavalry)-describes them as ‘naked’ 
3.287-93; 5.185; (13.479), ‘fierce’ (12.749), ‘panting’ (3.12), and speaks of their savage rites, their 
9.220; 11.183, tents, etc. These references are unhistorical and the frequency probably due to the 
15.672 fact that the name scanned well in poetry! 
Silius Italicus Ist c. AD Myth of temple of Ammon in midst of the ‘panting Garamantes' - though again this 
Punica 2.58 is probably intended as a reference to the oasis of Ammon (Siwa). 
CIL 8.20453 2% c. AD? Publia Aelia Garamantia used as cognomen in inscription at Sillégue in Algeria 
(possibly a freed slave?). 
Dionysius 2^" CLAD Reference to the ‘innumerable’ Garamantes 
Periegetes 217 
Dionysius 


Strabo 17.3.7 


Strabo 17. 3.11 


Strabo 17. 3.23 


Virgil Aen. 4.198 


Virgil Aen. 6.791- 
97 

Virgil Georgics 
8.44 

Florus 2.31 


Lucan Pharsalia 
4.679, 4.677-83 

Lucan Pharsalia 
9.511-12 


Mela 1.23 


Mela 1.45 


Pliny 5. 35-38 


Pliny 8.142 


Periegetes 323 
Lucian, Dips. 2 
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2" c. AD Disputes Marinus of Tyre’s account of latitude of Agisymba, mentioning two 
joumeys: a) by Septimius Flaccus with his army who in the space of a three-month 
journey passed through the land of the Garamantes and headed due south to the land 
of the Ethiopians; b) voyage of Julius Maternus from Lepcis and Garama in 
company with Garamantian king who was making an expedition against the 
Ethiopians, and reached Agisymba where rhinoceros found after four months. 
Ptolemy says Garamantes are for the most part Ethiopians and have the same king. 
Comments on Ethiopians as black-skinned ‘such as from the same cause are the 
Garamantes'. 

Distance between Lepcis Magna and Garama given as 5,400 stadia according to 
Marinus. Refers to two journeys on this route of 20 and 30 days by Flaccus and 
Maternus (notes that they kept careful daily records of their journeys on account of 
changes in the water and the weather). 

Mentions four-month journey from Garama to Agisymba, made by king with no 
small preparation in fine weather. 

Co-ordinates given for the Garamantian defile (= Wadi al-Ajál ?), also refers to an 
inland river Gir uniting the Garamantian defile and the Usargala mountains (could 
this be the Wādī Tanzzüft?). Names Garamantes as amongst the great peoples of 
Africa extending from the source of the Bagradas river to the Nubas lake. 
2% c. A Referenee to Garama metropolis and Sabai (Sabha). 

Reference to land of Acthiopians and Agisymba. 

Reference to attacks on Tripolitania by rebels under overall command of Tacfarinas 
(AD 17) who would afterwards fall back on the land of the Garamantes. 

2 c, AD King of Garamantes named as an ally of Tacfarinas in raids and as ‘receiver of 
booty’, but notes that light-armed troops were sent by him, not a proper army. After 
death of Tacfarinas (AD 24), the Garamantes sent a deputation to Rome to sue for 
eace. 

2% c. AD Account of Garamantian intervention in dispute between Oea and Lepcis and attack 
on lands and city of Lepcis. They devastated territory of Lepcis and laid siege to 
city, before arrival of Roman units put them to flight. Garamantes described as an 
indomitable people who were given to brigandage (gentem indomitam et inter 
accolas latrociniis fecundam). Roman army recovered most of booty apart from that 
ortion dispersed to inaccessible hut villages. 
3rd c AD Reference to ‘black’ Garamantes. 


Distinguished between Garamantes interior and Garamantes exterior (those of 
heartland and those of wider desert region?). 


3" c. AD Roman soldiers from fort at Bü Njim (Gholaia) sent to Garamantes (to Fazzān?). 

3" e. AD Garamantes leading donkeys reported approaching fort at Bà Njim. 

3" c. AD Garamantes reported bringing barley to fort of Bü Njim. 

3" c. AD Repeats Pliny's story of thc king returning from exile with 200 dogs. 

3" c. AD Beyond Garamantes are the Psylli whose bodies resisted effects of poison. 

3" c. AD Repeats Pliny's account of hot spring at Debris (appears hot at night, cold in the 
day). Garamantian capital Garama had long been inaccessible because of covering 
over of wells. Comments on strange grazing habits of cattle. 

3" c. AD Garamantian Aethiopians did not practice marriage promiscuous relations between 
men and women, with parentage of children being decided by chance. Equates 
Garamantes with Ethiopians (that is negroes). 

Names Garamantes on map between river Giris and a (salt) lake to the southeast of 
Lepcis Magna. 
3" c. AD? Black slave in Africa Proconsularis — originally from Garamantian region”? 


(described as Garamantian excrement, faex Garamantarum). 


3" c. AD? Sittia Garama used as cognomen at Lambacsis 
3" c. AD? Garamantius used as 2 cognomen in Rome 


4" c. AD Vague reference to land of Garamantes south of Greater Syrtes, along with various 
other peoples. 
4" c. AD Reference to Indians, Garamantes, Bactrians sending embassies to seck peace 


treaties with Augustus (IF c. BC). 
Refers (poetically) to rallying of peoples of mysterious interior regions to Gildo's 
revolt, including swift light-armed Garamantes and archers. 


4" c. AD Reference to ‘unmastered’ Garamantes and Gyrrae who live in rocky caves, collect 
ebony and steal ivory tusks from elephants. 
4" c, 


Includes Garamantes in geographical lists of peoples in interior Africa. 


4" c. AD States that Romans walk same carth as their enemies (Vandals. Huns, Garamantes, 
etc.) but that same divide between their two worlds as between biped and quadruped. 


Ptolemy 1.8 


Ptolemy 1.9 


Ptolemy 1.10 


Ptolemy 1.11 


Ptolemy 4.6.3-5, 


Ptolemy 4. 6.12 
Ptolemy 4. 8.2 
Tacitus Ann 3.74 


Tacitus Ann 4.23- 
26 


Tacitus Hist 4.50 


Arnobius Adv. 
Gentes 6.5 

Hippolytus Chron 

200.22, 26 

Marichal, Ostraca 

28.2 

Marichal, Ostraca 

71.2 

Marichal, Ostraca 

72.1-2 

Solinus 16 

Solinus 28 

Solinus 30 


Solinus 30 


Tabula 

Peutingeriana 7.4 

Anthologia Latina | 
(eds Riese and 

Biicheler), 183, p. 

155-56 

CIL 8.3308 

ICVR 9.24058 

Ammianus 

Marcellinus 
22.15.2 

Aurelius Victor, de 
Caes 1.7 

Claudian Elogium 
Stil 1 1.248, 255, 
1.355 

Claudian Minor 

Poems 28.20.23 

Orosius 1.2.88, 
2.90 

Prudence, Conta 
Symm 2.809 
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Tul. Honorius B. 47 c. AD? Five major peoples of inland Africa (Nasamones, Baquates, Bures, Bacuenses and 
47, 53, A 48, 54 Garamantes). 
Saint Augustine 4^-5" c. AD | Use of term Garamas as a personal name (Garamas ex Granias). 
Epistles.1.91.12 
Saint Augustine de | 47-5" c. AD | Mentions the hot/cold spring at Dedris. 
Civ. Dei 21.5.7 
Saint Augustine 4"-5" c. AD | Refers to Garamantes using bulls as draught animals? 
Quaest. Utro. Test. 
115 
Sidonius 5" c. AD Claims Genseric owed his victory over Romans not to his own arms but to Gaetules 
Apollinarus 5.36 and Garamantes (i.e. traditional ‘troublesome’ peoples from interior of Africa). 
Sidonius Reference to Jupiter Ammon as Jupiter Garamantici. 
Apollinarus 9.50 
Corippus Joh. 6^ c. AD Reference to cultivators from among the tribes dwelling ‘near the Garamantes' 
6.198 joining the Laguatan rebellion against Byzantine rule in Tripolitania. The 
characterisation of the Laguatan as Austur or Nasamones suggests they originated 


rimarily in vicinity of the Greater Syrtes. 
Garamantes sent envoys in AD 569 to request peace with Rome and, according to the 
source, asked to become Christians and were granted this. 

Cidamus (Ghadamis) noted as long-term allies of Rome. Won over by Justinian and 
‘voluntarily adopted Christianity’. 

States that the Garamantes were a people of Africa near Cyrene, named after their 
king Garamante (son of Apollo) who founded city of Garama. They lived near the 
Ethiopians and had a reputation for cruelty. Equates Garamantes with Ethiopians. 


John of Biclar 

Wolf 1990, 63 

Procopius de Aed 

6.3.6 

Isidorus of Seville 
9.11.125, 128 


Table 3.1 Literary source references to the Garamantes 


To a large extent there was also more interest in locating geographically where these 
diverse peoples were to be found, than in their culture and society (Fig 3.1). 
Comparatively little ethnographic detail was recorded and some such material was 
clearly repeated anachronistically from earlier sources. As Desanges has demonstrated, 
both Mela and Pliny reproduced stories from Herodotus and other Greek sources 
whose validity in the first century AD must be doubted (Desanges 1980, esp. 452-77; 
Herodotus 4.174, 4.183, 4.186; Mela 1.23, 1.45; Pliny, NH 5.43-6). Nor does the 
inclusion of material which is plainly mythical or apocryphal, such as tales of people 
with no heads and eyes in their chests, encourage confidence in the veracity of other 
uncorroborated stories. There is also the danger that an undetected official bias may 
have distorted certain facts or that the Roman historians and geographers may have 
introduced their own inventions in order to match their information with their 
preconceptions. We have no guarantee that even when better quality information was 
available that our sources made full use of it. Just occasionally we can catch them out, 
when they have plainly misunderstood a point of detail — as in Pliny’s failure to 
appreciate that Cornelius Balbus in 20 BC campaigned in southern Algeria as well as 
against the Garamantes in Libya (Desanges 1957; 1978, 189-95; 1980; Mattingly 1995, 
17-25; cf. also Ayoub 1968a/b). However, these potential weaknesses are often not 
detectable, particularly once a passage has been extracted from its full context. 

In this section we shall review several key aspects of the textual evidence: the issue 
of literary stereotyping, the geographical location of the Garamantes, the history of 
external (notably Roman) contact with them, and the depiction of the Garamantes by 
the sources (including the nature of their society and race). 


Conceptual frameworks and stereotypes 

A potentially serious defect with the ancient sources is the conceptual framework 
within which they were written. There was a tendency to categorise tribes within a 
seties of zones moving away from the coast into the interior, with each zone repre- 
senting a stage in increasing barbarity and degeneracy (Mattingly 1995, 22-23). These 
crude stereotypes, based on ingrained cultural expectations, were persisted with even 
when they were contradicted by other information. The perspective of the ancient 
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compilers has thus distorted the truth through the selection of information that 
seemed to fit their model. The difficulty concerns how to spot the authentic informa- 
tion and to see its significance even when it has been deployed within a rigid and 
attificial framework (see further, Mattingly 1996; Mattingly and Hitchner 1995, 171-74). 

Agriculture was one of the main criteria of ‘civilisation’ used by the ancient writers, 
but the reality of Saharan farming was rarely discussed (with the exception of some 
travellers’ tales in Herodotus) and the issue of relations between agriculturalists and 
pastoralists in the Sahara was for the most part not addressed and seems to have been 
of little interest to the Greco-Roman audience. Thus the generalised and simplified 
approach adopted by Pliny, Mela, Diodorus and others to explain the way of life of 
barbarian peoples was not so much deliberate distortion as a prejudgement based on 
their general perspective. As in some more recent societies, a generalised model of 
nomadic or pastoral peoples was developed that was mostly assumed to apply to broad 
groups of people purely in view of the geographical location (Mattingly 1995; Shaw 
1981; 1983; Trousset 1982). Sometimes the crude stereotypes have been over eagerly 
adopted by modern scholarship, reducing history to a series of clashes between 
civilized sedentary Romans and barbarous nomadic Libyans (Leschi 1942; Rachet 
1970). 


The geographical location of the Garamantes 

The general whereabouts of the Garamantian heartlands is not in doubt (Fig. 3.1). 
Several sources indicate that the Garamantes were a people of the desert in the region 
south of Tripolitania (modern north-west Libya) and south-west of the Greater Syrtes 
(Livy 29.33; Strabo 17.3.19; Mela 1.23; Pliny, NH 5.35-38; Ptolemy 4.6; Tabula 
Peutingeriana 7.4). The clearest indication of the distance from the Mediterranean coast 
is provided by Ptolemy (1.10), who records journeys of 20 and 30 days to Garama 
(both match travel times to a location in the heart of Fazzän). The modern identifica- 
tion of the Garamantian capital Garama with Jarma in the Wadi al-Ajal goes back to 
Duveyrier (1864, 276 — though he equated ancient Garama with the abandoned settle- 
ment of Qasr al-Watwat (GER 4) not with Old Jarma itself) and has been considerably 
strengthened by subsequent archaeological research. There is another group of 
sources, however, that has a much less precise sense of the geographical location of 
the Garamantes and it is clear that the Garamantes were sometimes conflated (whether 
deliberately or in error) with other exotic desert locations, notably the oasis of 
Ammon (Siwa) and its oracle (Lucan Pharsalia 9.511-12; Isidorus of Seville 9.11.125). 
For these authors, and for many people in antiquity, it was enough that the Garamantes 
were synonymous with the vast sweep of the southern desert and with its more 
curious features. 

Of potentially greater interest is the indication of the territorial limits of the 
Garamantes. Ancient references to the Garamantes often focus on their physical 
distance and separation from the Mediterranean coast or other fixed points, but the 
distances cited are not necessarily to their heartlands. When Herodotus wrote that the 
land of the Garamantes lay 10 days’ west of Augila (modern Awjila) oasis (Pliny, NH 
5.26, gives the figure as 12 days), this would not allow a traveller to reach Jarma itself. 
In the opposite direction, the distance between the oasis of Augila and Ammon 
according to Herodotus was also 10 days travel (actual distance 455 km). Following the 
logical route west of Augila, 450 km lies in open desert, but 422 km would bring a 
traveller to Zäla via Marada and may indicate that the ancient limits of Garamantian 
power lay at Zàla to east of the modern limits of Fazzàn (Liverani 2000b/c). 
As Liverani has observed, the 10-day stages between oases mentioned by Herodotus 
correspond almost perfectly with the traditional caravan routes of the medieval and 
early modern trans-Saharan trade routes (Liverani 2000c). He is surely correct to 
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suggest that the basic elements of the medieval Saharan economy (oases, trade 
between them and 10 day/400-500 km caravan stints) were already being developed by 
the 6th_5tk centuries BC. It also follows from Herodotus that the tribe of the 
Akakus/Wadi Tanzzüft area was the Atlantes, though the region was evidently later 
assimilated into the Garamantian territory. 

The northern extension of Garamantian influence is demonstrated by their involve- 
ment in rebellions against Rome of people living closer to the Mediterranean and by 
their intervention in the quarrel between Lepcis and Oea. This might suggest that in 
the 15t century BC and 15: century AD they controlled some of the intermediate oases 
between the coast and Fazzän proper (in particular those of the al-Jufra — Hûn, 
Waddan and Stkna). Several sources mention Garamantian activity to the south of 
their heartlands, where the Ethiopians lived. There are indications that the Garamantes 
claimed suzerainty over some of them and a Roman Iulius Maternus accompanied the 
Garamantian king on a four-month ‘campaign against the Ethiopians’ to an area called 
Agisymba ‘where the rhinoceros was to be found’ (Ptolemy 1.8; Stephenson 1932). 
This expedition is generally believed to have penetrated to Lake Chad (Desanges 
1978). Although the boundaries of the Garamantian territory changed over time (and 
one result of Roman domination to the north may have been to set limits on 
Garamantian influence in that direction), the evidence suggests that Garamantian 
power extended far beyond the heartland territory of the Wadi al-Ajal. In this context 
we might note Ptolemy's comment (1.8) that Garamantes and Ethiopians in the 
central Sahara had the same king, implying a considerable extension of Garamantian 
hegemony to the south. 

On the other hand, the sources repeatedly mention the difficulties of access to the 
heartlands — the desert wastes, the shortage of water, the problem of locating hidden 
wells, the need of guides (Herodotus 4.183; Pliny, NH 5.26; 5.34; Ptolemy 1.8). 
Ptolemy noted the importance of travellers keeping careful day records of their 
travels on these very routes (1.10). This was an information-gathering process that was 
to reach obsessional levels with the European travellers of the 19'^ century and the 
colonial servants of the 20'^ century. What is being described in these sources that 
dwell on the geographical minutiae is not so much the Garamantes themselves, but the 
Romans attempts to master them and their environment. 

A minor puzzle about the ancient geography of the region is the lack of correlation 
between the Roman term Phazania and the Arab and modern Fazzàn. There is no 
doubt that the region known as Phazania (and the people called Phazanii) is to be 
located in the immediate area of Ghadamis (ancient Cidamus) (Mattingly 1995, 30; 
Encyclopédie Berbére s.v. Fazzan). There is no conclusive evidence that the Phazanii were 
ever under Garamantian hegemony, though the campaign of Balbus, which targeted 
first Cidamus and then the Garamantian heartlands, is suggestive (Desanges 1957). 
It is possible that some people from the Ghadàmis area migrated into Garamantian 
territory in late antiquity, taking their name with them. Another possibility might be 
that the name Phazanii, whatever its origins, had become synonymous with ‘oasis 
cultivators’ and that the name came to be applied more widely in the Libyan desert at 
a time when the agnate or tribal significance of the term had ceased to be valid. As the 
area of the greatest concentration of oasis cultivation and cultivators, Fazzàn would 
have been an obvious candidate to inherit the name